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1.0 Ecological Context:

Senegd isa semi-arid country with a population estimated a 9 million (1998). It lies dong the western-
most portion of West Africa’s Atlantic Coast, sharing borders with Mauritania, Mali, Guinea, Guinea
Bissau, and the Gambia. It has asurface areaof 196,720 square kms, or 76,720 square miles, which is
about the size of North Dakota. Its dimensions are approximately 700 km east/west and 500 kms
north/south.

1.1 Land Resources

Senegd isaflat country, 90% of which islessthan 100 min eevation. Two-thirds of it territory occupies
an ancient sedimentary basin which rarely risssmore than 50 meters above sealeve. The extreme south-
east (Kedougou), covers a portion of the African Shield, and rises to a maximum of 400-500 meters.
Approximately one fifth (19%) of the surface area is congdered suitable for agricultural uses, one third
(32%) is classfied as auitable for forest or savanna, and the remaining one-haf (48%) is classfied as
unsuitable for agricultural purposes? Theseland resources are categorized in 13 eco-geographica zones
in the NEAP as presented in the EROS/CSE eco-geographical zone map below.

Without going into great detall, it isimportant to note that soils throughout Senega are classified ashaving
average to below averageagricultura potentia. Becauseof itsflatness, water erosionisanimportant factor
in a rdatively smal portion of the country. However, many of the predominantly sand soils are very
susceptible to wind erosion. The practicein the peanut basin of diminating dmogt dl tree cover fromfidds
and leaving the soil completely bare following the peanut harvest has contributed to enormous soil losses
through wind eroson.

1.2 Natural Vegetation

When considered in detail, natura vegetation across Senegd is quite diverse and complex, asindicated in
the vegetation map below. Natura vegetation in Senegd is categorized as belonging to three large

! This section relies heavily on maps and graphics prepared by USGS/EROS/CSE and on preliminary drafts
of text prepared for the EROS final report: " The State of the Natural Resources of Senegal: A Study of Long-
Term Change', 1999, USGS EROS Data Center. The authors are: Gray Tappan, Amadou Hadj, Eric Wood,
Ron Lietzow, Moussa Sall, Djibril Ndiaye, and Magatte Ba.

2 CONSERE, 1995, cited in Bucknall et al.
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ecological regions, which in turn is closaly dependent on rainfadl and evapotranspiration; the Sahelian,
Sudan, and Guinean regions.  The Sahdlian region is

Eco-geographica zones

Eco-geographicd zones
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Vegetation map

Vegetation Map

A5 4



Forest Status

Forest Status
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goproximately that arid area north of a line from Mbour to Bakel. Its vegetation is characterized by
grasdands, including such species as Aristida and Cenchrus, dotted with acaciatrees.

The Sudan region covers nearly 2/3 of the country, grasdand givesway to aopen woodland savanna, with
tree species particularly present in the valleys. The characteristic species include Cassia sieberiana,
Danidlaoliveri, Oxytenanthera abyssinica, Khaya senegalensis, Terminalia, macroptera, Bombax
costatum, and Sterculia setigera. The Guinean region is restricted to the extreme south-west corner of
Senegd where again foredtation is particularly dense in the valeys. The dominant woody speciesinclude:
Parkia biglobosa, Ceiba pentandra, Khaya senegadenss, Detarium senegdends, Parinari excelsa,
Danidlla oliveri, and Cola cordifolia. In some places there are important populations of Elaels
gueneensis and Borrasus aethiopium. Asaresult of declining rainfal over thelast 20-30 years, thearea
dominated by arid Sahel species has expanded in the northern part of the country, and Sudan and Guinean
specieshaveretracted further south. Thischangeisobserved primarily intermsof reduced speciesrichness
and in some areas as substantia mortality of specieswhose needswith regard to rainfall are no longer met.

Patrick Gonzades, in his dissertation on the subject estimates that the Sahelian and Guinean ecologica
zones have shifted southward about 25-30 km between 1945 and 19933

1.3 Forests

Wood and charcod arethe primary energy sourcesin Senegd covering 94 percent of domestic energy and
54 percent of total energy consumption. Consumptionisestimated a 3.5 million m® annualy whilepotentia
fuelwood production is estimated at 3.1 millionm?® per year. Whilethe deficit isreatively small at present,
increasing population and decreasing forest reserves may result in adeficit of over 4 million m? per year by
2010.

The NEAP estimates that while various types of forest ill cover more than haf of Senegd, forest area
declined from 12.7 million hain 1980 to 11.9 million hain 1990. Senegd has 213 protected forest areas
covering about 6,238,000 ha among the total 6.5 million ha which are part of protected areas. The
EROS/CSE edtimatesthat 200,000 hahave been cleared each year would seemto indicatethat the change
may been even greater, dthough certainly not al of the land cleared for agriculture each year is classfied
as forest land. The dtate of these protected forests varies but many are significantly degraded due to
drought and encroachment for agriculturd purposes. Asexamples, EROS andysisindicatesthat in Kolda,
agriculturdists have converted only 4.6 % of the Guimara Forest, but 28.8% of the Pata Forest.* The

3 Gonzalez, Patrick, 1997, Dynamics of biodiversity and human carrying capacity in
the Senegal Sahel.

4 Gray Tappan, personal communication.
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forest status map above indicates how forest areas have become degraded between 1965 and 1994. The
degradation of forest resources and naturd vegetation in generd is a function of drought conditions, the
over exploitation of forest resources for fuelwood and charcoa and the clearing of forest land for

agricultural purposes.

1.4 Land Use

USAID/Senegd’s1991 Agricultural Sector Analysis estimated that 62 percent, or 2.356 million haof the
approximately 3.8 million ha of arable in Senega were cultivated. It added that when fadlow land was
included, thisincreased to 79 percent or 3 million ha. It estimates that per-capital land under cultivation
declined from 0.5 ha per person to less than 0.3 ha per person between 1976 and 1990.> The 1997
Senegal Agriculturad Sector Analysis Update estimates that 65 percent of the Senegd’ s potentidly arable
land is cultivated, based on data reported by CONSERE in a 1995 report. EROS/CSE use estimates
based on measurements of land cleared for agricultura purposes taken from the mapping of land use from
satelliteimagery and aerid photography. They estimatethat in 1965, 20.36 percent of Senegdl’ sland area
or gpproximately 3.994 million hawas cleared for agriculture and that thisincreased to 25.51 percent, or
just over 5 million hain 1990. The aso found that within these aress devoted to agriculturd use, fallow
declined from about 50 percent in 1965 to about 30 percent in 1990.

The figures from EROS/CSE indicate that more land has been cleared and used for cultivation than
previoudy bdieved. Ther esimate of about 3.5 million haactudly cultivated in 1990 (70 % of 5 million ha)
isreasonably closeto other estimates. But EROS/CSE dataindicate that aready in 1990 the total amount
of land cleared and used for agricultura purposes (although not necessarily cultivated in that particular year)
sgnificantly exceeds the earlier estimates of totd arable land in Senegdl.

EROS/CSE estimate that between 1965 and 1990, the amount of land cleared for agricultura purposes
increased by about 1 percent or 200,000 ha per year. They have used this data to do some computer
modding which projects future impacts with some rather sartling results. By 2030, dl arable land in
Senegd outside of the protected areas will be under cultivation. By 2050, every scrap of arable land in
Senegal will be cultivated, including any found in the protected areas and other forest zones. In these
estimates, EROS/CSE obvioudy use amore liberd definition of arable land than used in previous studies,
since the 3.8 million ha of arableland generaly used from previous studieswas aready surpassed in 1965.

5 The estimates are based on FAO data from 1976.
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Fdlow map
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Fdlow trends

Fallow trends
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Agriculturd expanson maps
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EROS does not mean to imply that this hasto be the future. Rather thiswill be the future unless sepsare
takento ensure the provison of basic agricultura serviceswhich in turn provide the enabling conditionsfor
aproductiveand profitable agriculture. Only thenwill farmersbeableto takethe stepstowardsagricultura
intengfication that will dlow Senegd to avoid thisfate. And only when they need to protect or enhance
streams of income from profitable agriculturd, livestock and forestry are farmerslikely to adopt the NRM
practices that will maintain the NRM resources on which those activities are based.

1.5 Rainfall

Ranfal in Senegd variesfrom lessthan 200 mm in the north to over 1000 mm in the south. However, both
the total quantity and its distribution throughout the rainy season are highly varigble. Higtoric rainfdl data
indicates some steep declines in rainfdl particularly in 1910-20s and again in the 1940s. However the
declines since 1968 are the largest recorded for totd rainfdl, the length of the rainy/growing season, and
the number of days on which rain fdl. Whiletherewasatemporary increasein thelate 80s and early 90s,
it produced only aminima impact on the medium-term (7 year) rainfall averages (see diagram X, below).®

It is often estimated that 400 mm of rainfall is the minimum amount necessary for the production of rainfed
crops. Some sources go a step further and indicate that 500 mm isamore gppropriate level onthe basis
that this provides an 80% probability that 400 mm of “usable’ rainfal would be received.” The EROS
higtorical rainfal mapsabove, indicatethat the during the serious drought years of the 1940s, approximately
85% of the country received more than 400 mm of rainfall. During the 1970s and 1980s, perhaps only
about two thirdsof the country received the necessary 400 mm, and by the early 1990s, perhaps only 60%
of the country received that amount. Equaly important, the declining rainfal in the southern hdf of the
country makes many farmerswonder whether the probability of having good ranfdl issufficient to beworth
an invesment in soil fertility enhancements such asfertilizer. A useful rule of thumb often used in the Sahdl
isthat 80% of the variation in agriculturd production from year to year isdueto changesinranfdl. Given
the significant declinein rainfal from the 1950-60 period to the period between 1970 and 1995 it isllittle
wonder that it has been difficult to increase agriculturd productionin Senegd. Rather, it issurprisng that
Senega has not experienced a 20-30% decline in agricultural production on the basis of declining rainfal
aone.

& EROS/CSE, Trendsin Average Cumulative Rainfall.

" USAID, 1991, Senegal Agricultural Sector Analysis.
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Historic Rainfall Maps

Higtoric rainfall maps
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Trendsin Average Cumulative Rainfall

Trendsin Average Cumulative Rainfall
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2.0 Historical Context

2.1 Population

Senegd’s population is estimated a 8.8 million in 1997, and to have reached 9 million in 19988 With
women bearing, onaverage 5.7 children each, the population continuesto grow at arapid pace, although
recent estimatesindicate that the rate of growth has falen from 2.9% to 2.7%. In 1900, the population of
Senegdl was estimated to be about 1 million persons. By the year 2000, the population (9.5 million) will
have increased just short of 10 fold during the century. Based on the above estimates, the popul ation will
exceed 12 million by 2010 and double to over 18 million by 2025. Threefifths of the population is under
the age of 20 (59%) and over one third are under the age of 10.°

About 60% of the population livesin rura areas. Nearly two-thirds of the population is concentrated in
the 18 percent of the national territory covered by the Peanut Basin (Thies, Diourbd, Fatick and Kaolack)
and Dakar. Cdculationsindicate that the rura population dengties in the Peanut Basin range from 31 (in
Kaolack) to 169 persongkn? in Thies. Most of the eastern part of the country has rural population
densitiesranging from 7 to 17 persons’kn?, with the exception of Koldaat 33 persong’kn?. Furthermore,
if one uses the population per square km of arable land, eastern Senegd no longer looks so under
populated. While Kolda and Tambacounda have among the lower population densities when compared
to total land area, their population densitiesrelative to arable land exceed that of Kaolack and approaches
thet of Diourbel.

8 All population estimates are extrapol ations from the 1988 census, based on the popul ation growth rate.

® USAID, 1998, Country Strategic Plan and MCH/PF data.
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Graph of population increase 1900-1995
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Dakar: urban growth
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Figure 12: Rural Population Densities by Region

1998 rural 1998 rural pop.
Surface Arable pop. density density for
Area land 1998 pop. 1998rural for total area  arableland
Region (km2) (km2) estimate pop.est. (pop/km?2) (pop/km2)
Dakar 550 80 2,164,806 86,592 157 1,082
Thies 6,600 3,700 1,242,330 1,114,403 169 301
Diourbel 4359 3500 848,860 402,360 92 115
Kaolack 16,010 7,688* 1,047,877 496,694 31 65
Fatick 7,935 3,810 608,705 549,330 69 144
Louga 29,188 5,000 545,892 414,606 14 83
.. Louis 44127 2,540 810,404 729,090 17 287
Ziguinchor 7,339 1,941~ 517,141 368,757 50 190
Kolda 21,010 5567 759,708 694,530 33 125
Tambacounda 59,602 4,000 493,999 435,383 7 109
Senega 196,720 37,817 9,039,722 5,291,745 27 140
Senegd w/out
Dakar 196,170 37,737 6,874,916 5,205,153 26 138

Source: USAID: MCH/PF, current data for pop. estimates
Bucknall et al, 1997 for surface area

% The original data is for the Sine-Saloum. Extrapolation to each region is based on the heroic
assumption that both regions have an equal percentage of arable land, which is the same as the
original percentage of arable land in the Sine-Saloum.

% Theoriginal dataisfor the Casamance. Extrapol ation to each region isbased on the heroic assumption
that both regionshave an equal percentage of arableland, whichisthesameastheoriginal percentage

of arable land in the Casamance.
These cdculaions have severa important implications.
° The land with relatively good agriculturd potentid in the frontier zone of Eastern Senegd is
dready largely under cultivation.

° Population pressure will rapidly begin to cause serious degradation of the natura resource base
in Eastern Senegd, asimmigrants clear and cultivate increesngly margind lands.
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° The frontier zone of Eastern Senegd may not provide the escape vave for excess population
on which decison makers seem to be counting.
2.2 Colonial AG/INRM Palicy

Colonid policy with regard to natura resource management was primarily focused on the establishment of
protected pastoral and forest areas. Most of the protected areas in Senegal were established between
1930 and 1955. Reforestation was primarily oriented towards enriching protected forest aress, tree
plantings in the towns and villages, and dune stabilization along the coast between Dakar and S. Louis.
The Forest Service was established and oriented towards policing the use of forest products, and policing
accesstothe protected forestsin particular. The population wasexcluded from any involvement inforestry
interventions.

During the colonial era there was little orientation towards soil protection and regeneration of natural
ecologies. Thepeanut basin, which was center of the colonia economic activitiesand attention, isrelatively
flat which limited the water erosion problems. The limited population, presence of natura vegetation, and
dependence on manud cultivation limited the threat of soil eroson and land degradation. Except for a
period during the 1940s, rainfall was generdly favorable.

2.3 Post-1ndependence AG/NRM Palicy

During the period 1960 to 1980, NRM policy was an adjunct to genera agricultura policy, particularly
snceaMinigry of Rurd Development presided over thewholedomain. Likethe colonia government, the
new independent government of Senegal had a Statist orientation. Parastatal organizations providing:
fertilizer, input delivery, marketing, research, agricultura equipment, financia and extengon services, tc.
were either perpetuated form the colonia eraunder anew name, or created. State run cooperatives were
the organizing concept at the village level. Rurd populations had little input into any decison making
regarding the choice of interventions; civil servants made most decisions for the villagers.

There was a strong orientation towards the integration of livestock production and cropping, in order to
support the use of animd traction. The integrated system was intended to intensify crop production and
improve soil fertility through the application of manure and plowing down stalks, stubble and other organic
matter at the end of the rainy season. However, the vision of intengfication depended on the use of oxen.
Penned oxen alowed the collection of significant quantities of manure, and only oxen were sirong enough
to turn enough soil, to actudly plow down organic metter at the end of the rainy season. But the end of
season plowing needed to be done while the ground was still damp, and most crops were not harvested
until after the ground was completely dried out. Recommended practices which would have helped
maintain soil fertility such asend of season plowing and more intensive manure production and application
were not technicaly, socialy and economically acceptable to rurd producers.
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Researchers and the extensions services worked hard to introduce agricultura intensification through the
use of a complex oxen traction package, including plowing, planting in rows, use of improved seeds,
gpplication of manure and fertilizer, thinning, and weeding, use of crop rotation and fallow, etc. But most
farmersrejected the very expensve oxen traction, and instead adopted the use of horse or donkey traction
to pull seeders. Farmersknew, and researcherslater learned, that thereisa severe penaty for not planting
immediatdy after thefird “usable’ rains (typically 20 mm or more). Researchers were able to caculate
that therewasacondderable decreasein “ expected” yield and production for each week’ sdelay following
the firgt “usable’ rains. It was this factor that pushed farmers to plant their entire crop as quickly as
possble. Particularly in light sandy soils, they rgected the recommended plowing and planted directly as
quickly as possble. Since the anima drawn planters alowed them to plant more land area in a timely
manner than was possible with manual practices, it resulted in an extensive agricultura practice, rather than
inintensive one. Other components of the animd traction package, if adopted, were typicaly adopted
piecemed, over an extended period of time. Rurd populations had great difficulty paying their crop and
equipment debts, due to recurring droughts and smaler production increases than predicted on the basis
of the technica packages potentia results®

One of the recommendations linked to the animd traction package that was adopted and did have long-
term environmenta implications, was the practice of clearing cultivated land of dl treesand roots, to make
plowing, planting in rows and other animd traction related activities eeser and more efficient. Farmers
diminated dl but a very few of the most useful trees from their fidds, resulting in the denuded vidtas that
one now finds throughout much of the peanut basin and its extensons.

The denuded soils allowed extensive wind erosion, and the beginning of water eroson wherever therewas
physicd rdlief. The dependence onchemicd fertilizer and the limited use of organic matter, meant thet the
soils dried out more quickly and crops were more susceptible to drought conditionswhen rainfall declined.
Population pressure brought about a continua decrease in the length of fallow, to the point where it was
diminated dmost completely. The gradua degradation of theland resources had begun, but did not reach
acriss stage until exacerbated by the affects of drought and reduced access to fertilizer.

In 1973, the Ministry of Protection of Nature was established and del egated responsibility for policy and
activitiesspecifically focused on forests, parks, and environmental issues and natural resource management
ingeneral. This does not change the fact that farmers/rura producers who integrate crop, livestock and
forestry activities by necessity, are till the actorswith the grestest impact on natural resource management

in Senegd.

10 Based on the findings of Sargent, Lichte, et al, 1980.
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2.4  Structural Adjustment !

Atindependence, Senegd had ahighly educated elite, afunctiond physica infrastructure, asolid productive
base, a surplus of civil servants and oversized indudtries created to serve aregiond colonid market. In
1960, Senegd’ s per capita GDP was higher than most countriesin Africaand even East Asa(e.g., South
Kored). In the first two decades following Independence (1960-1980), Senegal experienced the least
economic growth of any African state not affected by war or civil grife. Averagerea GDP grew only by
2.1 percent per year, while population growth was growing at 2.8 percent, resulting in a decline in per
capitaincome.

During the 1960s and 1970s, Senegal adopted policies characterized by strong government intervention
in factor and product markets, lack of fisca discipline, and trade and industrid protectionism. These
policies resulted in low levels of saving and investment, which combined with high population growth rates,
led to stagnation of GDP per capita. But the substantia volume of foreign aid which Senegd was ableto
attract because of itsgtrategic pogtion and palitica stability, removed the externd financing condraint. The
combination of inadequate policy management, low growth and adverse conditions in the externd
environment finaly let to amgor economic crissin the late 1970s. By 1981, al key economic indicators
reflected serious financid and structura imbaances: the fiscd deficit sood at 12.5 percent of GDP, the
current account deficit reached 25.7 percent of GDP, the inflation rate soared to 12 percent per annum,
savings were negative, and total consumption exceeded GDP. The total stock of debt represented over
two-thirds of GDP and the debt service represented nearly one-fifth of total exports.

Adjusment efforts, initiated in the 1980s, were partially successful in restoring macroeconomic balances,
but not in reducing the structurd rigidities of the economy, in particular the weight of the public sector.
Progress was made on reforms concerning the parapublic sector and production incentives under SAL |.
Progress was made on reforms concerning indudtrid incentives, liberadization of most prices, eimination of
quantitetive restrictionsand most non-tariff barriers, liberaization of the agriculture sector, public enterprise
reform and improved public resource management under SAL Il and SAL I1l. Progress was made on
reforms concerning civil service reform, the pargpublic sector, indudirid incentives, dimination of direct
subsdiesto public enterprises and on privatization, on Smplifying thetax structure, and on reducing thesize
of the civil serviceunder SAL 1V. Thereduction in the civil service was not sustained however, and other
conditionditiesincluding adoption of arevised Labor Codeand privatization of SONOCOS, the groundnut
parastatal were not met.

1 This section draws heavily on three sources, particularly the first:

World Bank, 1997, Senegal: the Challenge of International Integration.

World Bank, 1993, Senegal Stabilization, Partial Adjustment and Stagnation, quoted in Bucknall, et al., 1997.
World Bank, 1995, Country Assistance Strategy for the Republic of Senegal.

A22: 21



Economic conditions worsened in the early 1990s because of a substantial decrease in the terms of trade
(4 percent ayear during 1991-93), recession in Europe and repeated droughts. While constrained by a
fixed exchange rate within the CFA zone, the authorities attempted to rai se competitiveness through higher
taiffs and export subsidies, and demand compression paolicies. But the task was made difficult by thelow
and fdlinginflation in France and the depreciation of currencies of themain trading partners. Thusthetrade
based exchangerate (trade weighted nomina effective exchangerate), which had remained stable between
1980 and 1985, appreciated by 47 percent during 1986-93. While restraints on domestic demand
succeeded in lowering the inflation rate more than trading partners, the CPI-based exchange rate (red
effective exchange rate (REER) declined by 13 percent but rose by 7 percent with respect to developing
countries.

During 1991-93 current account revenues in dollar terms dropped by some 6.5 percent ayear, reflecting
declines in virtudly al sources of foreign earnings, particularly in groundnuts, phosphates and private
sarvices. On a per-capita bass, revenues declined by 9 percent (and purchasing power declined by 7
percent per year), clearly unsustainable from an externd financing perspective. The externd balance
worsened and investment and output stagnated. On average, GDP per capitafell by 2.8 percent per year
during 1991-93.

Most CFA countries experienced a deep economic recession during 1991-93. Governments struggled
to adjust their economies to declining terms of trade and weaknesses in mgjor export markets within the
context of afixed exchange sysem. As the economic and financia criss worsened, a devauation could
not be delayed. The decision was taken in January 1994, and Senegal, together with the other CFA
countries, undertook a devauation of the CFA franc (50 percent of the nomina, 35 percent of the red,
exchange rate). The measure was accompanied by astabilization program, centered on fiscal adjustment,
and aprogram of sructurd reformsto increase market flexibility and develop the private sector, liberdize
the economy and reduce the size of the public sector. Since 1994 the mgjor reforms achieved include:

° Strengthening of domestic competition:
Liberaization of prices and abolition or re-negotiation of specid agreements protecting
severd private and public enterprises,
° Liberdization of trade:
Eimination of prior authorization to import or export, and of customs reference prices,
reduction in customs duties and smplification of duty structure; liquidation of import
monopoly for dl products but ail;
° Promoation of private invessment and exports:
Revison of the overdl investment regime and export processing zones and points francs,
° Reduction of transgport costs:.
Liberdizationof maritimetrangport (€limination of themonopoly of theshipping enterprise);
° Increase in labor market flexibility:
Elimination of prior authorization necessary for layoffs for economic reasons,
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° Reduction of the role of the State in the economy:
Privatization of specific functions of the water company, of rice mils and the stabilization
board; opening up in the capita of the telecommunications company and of smdler
companies, preparation of a plan to privatize most of the remaining public enterprises,
preparation of an audit of the civil service and sattlement of crass debts within the public
enterprises.

2.4.1 Macroeconomic Effects of Structural Adjustment 2

Figure 13: Macro-Economic Indicators

1986- 1991- 1994 1995 1996 1997

1990 1993 est.
GDP growth 33 0.0 20 48 5.6 47
GDP per capitagrowth 0.3 -2.8 -0.6 22 30 21
Gross domestic investment/GDP 126 131 137 156 16.3 16.7
Private investment/GDP 86 89 9.0 10.8 115 11.7
Gross domestic savings/GDP 6.5 5.6 74 104 114 118
Growth in exports, GNFS 79 -3.7 53 94 48 0.7
Inflation rate (CPI) 0.1 -0.8 321 81 28 25
Resl Effective Exchange Rate (REER) 04 -20 -35.1 83 0.6 -29
Current account deficit/GDP (@) -10.7 -95 9.3 -79 -72 -6.1
Fiscal deficit/GDP (a) -31 -19 -5.7 -3.2 -20 -1.3
Terms of trade ($) -3.7 -44 41 -24 -1.7 6.4

(a) Excluding grants

Source: DECPG, World Bank, quoted in World Bank, 1997, Senegal: the Challenge of International Integration.

The limited andyd's avallable on the period following the deva uation in 1994 would seem to indicate that
the effects of the deval uation and of the program of structura adjustment reforms has been largdly positive.
The 35 percent devaluation of thereal exchangeratein 1994 prompted abroad-based recovery of foreign
exchange earnings, in particular a sgnificant rebound in key merchandise exports as well as tourism and
private services. Senegd had the good fortune that the devauation took place during a period of buoyant

12 Source: World Bank, 1997, Senegal: the Challenge of International Integration.
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world trade, which contributed to demand for Senegal’s exports, and good rainfdl in 2 of the 3 years
fallowing the devauation. Increased world trade probably contributed more to increased demand for
Senegd’ s exports than did the depreciation.

Inflation declined to anominal 3 percent in 1996, redl GDP growth increased in the range of 5 percent in
1995 and 1996, and both fiscal and current account deficits were reduced significantly between 1994 and
1996. The devauation and structurd adjustment reforms contributed to a substantia increase private
investment and theratio of private investment to GDP. The share of capital goods among imports became
comparable to other African countriesby 1996, dthough it remainsat alevel much lower than fast growing
€Conomies.

2.5 TheNew Agricultural Policy

The New Agriculturd Policy (NPA) of 1980-85 announced the impact of structura adjustment on
AG/NRM policy. Structurd adjustment resulted in the disengagement of the Government from the
provison of basic agriculturd services, including input delivery, marketing, financid services (credit) and
extensonsarvices. The concept was to make producers more responsible for their own development and
to cede many of the services previoudy provided by the government to the (commercid) private sector.
The theory was that the commercia private sector would not attempt to provide such services aslong as
it had to compete with the governmen.

During this period, many of the parastatd organizationsresponsiblefor providing agricultura serviceswere
dissolved. Included among these organizations that were dissolved or saw thelr role greetly diminished
were;

o The Office Nationa de Commercidisation Agricole et de Développement (ONCAD), which
marketed agricultura products, provided seeds, fertilizer and agricultura equipment (with a debt
of 100 billion FCFA).

° The Banque Nationae de Déve oppement Sénégalese (BNDS), the mgjor source of agricultural
credit.

° The Regiona Development Societies, SODEVA in the peanut basn and SOMIVAC in the
Casamance, disappeared. Otherssuch as SAED, inthe Senegd River valley and SODEFITEX,
the cotton company, saw their scope and mandate restricted to very narrow objectives.
SONACOS and SONAGRAINES, the organizations in charge of credit, seed, fertilizer,
processing and marketing of peanut products, are in the process of being privatized.

Extension services are no longer available except in those areas where SODEFITEX and SONACOS,

to alimited degree, continue their operations. The World Bank proposed to progressively establish an
integrated nationa extenson program (Programme Nationa de Vulgarisation Agricole [PNVA]) under a
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15-20 year project Smilar to those it had implemented in severd West African countries, but only
implemented the pilot phase. The CERPs are present in al of the Arrondissements, but are largely
inoperationa since they logt their funding and mandate to do extension work, years ago, to the Regiona
Development Societies, now being dissolved or privatized.

Although most of the parastata structures which provided the enabling conditions for encouraging
agricultural production and productivity were dissolved or otherwise eiminated under the structura
adjusment and New Agriculturd Policy, food sdf-sufficiency remained the priority objective. The NPA
contained no significant natura resource management activities, but dso proposed the struggle against
desertification as a priority objective.

2.6 Present AG/NRM Policy

Beginning in about 1996, and following the 1994 deva uation, agricultura policy has entered anew phase
in which the focus is on reviving the agriculturd sector, in the context of free markets and internationd
integration. Stated policy gives priority to:

° Making credit available to producers so that they can obtain agricultura inputs; and
The restoration of soil fertility through the use of rock phosphate.

As part of this policy of reviving the agriculturd sector, the World Bank has four mgor agricultura
initiatives in varying stages of preparation. Theseinclude:

An agriculturd services project that will support producers organizations;
An agricultura sector investment program;

A pilot project to promote agricultural exports, and

A nationd program of rura infragtructure.

2.7 Other Policiesthat affect AG/NRM

A number of other policies have an important impact on the environment in which NRM activities operate.
Theseinclude:

1 Theland tenureor National Domain law 64-46 of June 17, 1964 and itsrelated regulations. These
texts establish the legd statute concerning land and land usufruct, the manner in which land can be
clamed, and the clam maintained, and the manner in which land tenure conflicts would be settled.
° Thelaw damsdl land for the State (with afew exceptions), thus providing usufruct rights

to users, rather than outright ownership. 1t specifiesthat land must beimproved to maintain
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use rights, and that land not improved can be clamed by others. (For dl practica
purposes, thisresultsin disnheriting herders)  Improvementson theland can be sold, but
not the land itsdlf.

The Forestry Code established by law 93-06 of February 4, 1993. It was updated by decree 95-

357 of April 11, 1995 and again in January 1998.

° The mgor implication for NRM isthe changethat alowsa person who plantsand maintain
atreeto cut that tree, after asking permission from the Forestry Service.

° There seems to be some change in attitude with regard to the case of Jg Jaminthe CR of
Fissel. Hereloca residents have been authorized to serve as auxiliary forest agents, with
the right to warn and fine persons breaking the code, and even require them to appear
before the sous-prefet.

The Reform of Territorid and Loca Adminigration law 72-25 of April 19, 1972 establishes the
Rural Community (Communautes Rurales, amilar to a country) as the lowest leve of public
adminigration guided by eected public officids. However, decentraization was not a dynamic
process until the Decentrdization law 96-07 was completed on March 22, 1996. This new law
transferred respongbility for 9 sectorsto the Rura Community, including planning, property, land
management, and environment and natural resource management. Until the new law of 1996 local
adminigrations had little jurisdiction over land use or the preservation of natura resources.

° This provided legd backing for theinitiatives dready taken under CBNRM.

The Environmenta Code established by law 83-05 of January 28, 1983. This Code, presently
under revison principaly addresses issues of urban environment, pollution and public hedth.

The Nationd Environmental Action Plan, accepted by a national seminar of stakeholders in
September 1997 and adopted by an inter-ministeria council in January 1998. The NEAP
condtitutes the drategic plan for the identification of nationd environmenta priorities and the
definition of an effective system of natural resource management is defined.

The decree 80-268 of March 10, 1978 which related to the organization of animal pasturing,
particularly when animals can be turned loose after harvest.

The Water Code established by law 81-13 of March 4, 1981, which establishes water as a
common good resource.

The Hunting Code established by law 86-04 of January 24, 1986 and the regulations established
under decree 84-844 of July 14, 1986 concerning hunting and wildlife protection.

The Mining Code established by law 88-06 of August 26, 1988 and compl eted by decree 89-07
adapted the mining legidation to the redlities of mining exploration and exploitation. The mining
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code addressesforest preservation and the rehabilitation of mining Stesfollowing their exploitation.
Redativey smal rehabilitation taxes are collected from mining companies, but are deposited in the
Nationd Treasury and are rarely available to rehabilitate the Stesin question.

10.  TheOil Code established by law 86-13 of April 14, 1986 related to non-renewabl e resources.
11.  The Ocean Fishing Code established by law 87-27 of August 18, 1987.

12.  The Urban Code established by law 88-05 of June 20, 1988. The Urban Code specifies the
regulations concerning the ownership, transfer and use of urban space. However it sayslittle about
the expangon of urban areas on rura lands which fal under the Nationa Domain and how urban
expanson affects such resources.

13.  TheHygiene Code established by law 83-71 of July 3, 1983.

2.8 USAID/Senegal AG/NRM Policy

During the life of the AG/NRM drategic objective, USAID/Senegd has dso largely withdrawn from its
traditiond rolein agricultura policy and support for agricultural research and production. This seemsto
be a USAID wide phenomenon, probably in part linked to the poor performance and rejection of
Integrated Rura Development projects in the 1970s and 1980s. Since the late 1980s, as evident by
looking at the programs funded under the AG/NRM SO, USAID Senegd has focused on programs with
narrowly defined purposes and orientations, including:

SZWM: congtruction of anti-sat dams and structures

KAED: smd| enterprise development in rurd communities

NRBAR: agricultura research focused on NRM issues

CBNRM: promoting community participation in decison making in the context of NRM
activities

However, most of these narrowly focused programs maintained a broad god level objective related to
increasing rura production, productivity and/or income.

2.9 Resultsof AG/NRM Policy Changes

The most obvious result of the changesin AG/NRM policy since Senegal began to undertake structura
adjusment in the early 1980sisthat basic agricultura services, which provide the enabling conditions for
a productive and profitable agriculture, are presently not provided by anyone. The Government has
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dissolved or otherwise eliminated the roles of the parastatal structureswhich were created to provide such
services after independence. Mogt of the markets have been liberdized and the monopolies and State
control eiminated. But the commercia private sector which was expected to take up therole of providing
such services, did not respond. Almost 15 years after the Government began to disengage from providing
such sarvices, the commercid private sector till has not made sgnificant progress in filling the void, with
the exception of traditional commodity marketing networks. For nearly two decades, most farmers have
had very limited accessto credit, improved seeds, fertilizer, and extens on services, yet peoplewonder why
the production and productivity increasesin the agricultura sector have sagnated. Itisasif intargeting one
et of enabling conditions under structura adjustment and market liberdization, everyone haslost Sght of
the farmers need for basic agricultura services (however they might be provided).

Until basic agricultura servicese.g., credit, agricultura inputs, marketing, and extension services) areagain
avaladle to the mgority of farmers (mae and femae) targeted by the narrowly focused AG/NRM
programs, those farmers and the narrowly focused AG/NRM programs have little chance of increasing
agriculturd productivity, or of having asgnificant impact on rurd incomes. One must ask if there can be
economic growth in rural Senegd in particular, and Senegd in generd, until basic agriculturd services are
availableto rurd producers and the agriculturd research and extension system functionsin a reasonably
adequate manner. Further, one must ask how much one can expect farmers to invest in long-term
improvements of their productive resources if that production is not profitable, or is only marginaly
profitable, in the short- and medium-term.

Findings

1. Most farmers do not have access to basic agricultura services such as credit, agricultura inputs
(improved seed, fertilizer, equipment), and extenson services.

2. Over the 15-20 years since the Government began its policy of disengagement, the commercid
private sector has not stepped in to fill the void.

3. Narrowly defined SO2 programs have had little chance to attain their goa level objectives of
increased agricultura productivity and increased rura income. Basic agricultura services which
are among the enabling conditions for a productive and profitable agriculture, have not existed
during the period in which the SO was in effect.

There seem to be severd import lessons to learn from this experience:

1 Narrowly defined programsare not sufficient to increase agricultura production and rura incomes
unless those programs work in an environment in which the basic enabling conditions for a
productive and profitable agriculture dready exis.

2. Disbanding paragtatal organizations and market monopolies aone is not sufficient to entice the
commercid private sector to take up the respongbility of providing basic agricultura services (or
that 15 yearsis not along-enough time period for thet to take place).
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2.10 Affectsof the Historical and Ecological Context on Agricultural
Production

The agricultura sector, including forestry, livestock and fishery, accounts for a modest share of
approximately 20 percent of GDP and for 60 percent of employment. From 1978-1996, long-term growth
of the agricultura sector averaged 2.0 percent. Agricultura sector production hasincreased only 7 of the
19 years in question, increasing 7.6 percent per year during 1985-1988 and 6.7 percent per year from
1994-1996, following the devauation in 1994. Crop production recorded even larger swings, primarily
as afunction of good and bad rainfdl years. However, given the population growth rate of 2.7 percent
(and even higher in past years), average per capita agricultura production has falen over the 19 year
period.’3

EROS estimatesthat theareaunder cultivation has expanded at gpproximately 1 percent per year (ignoring
the decrease of land in falow, which for their purposes is included in cultivated area). Given the rapid
dedlinein falow land, the tota increasein land cultivated may have gpproached the 2 percent level smilar
to averagelong-term agriculturd growth. However, sncethisislessthan therate of population growth, the
area cultivated per capita has declined from about 0.5 hato about 0.3 ha

Other sgnificant trendsrelated to structura adjustment have been the declineintheuse of chemical fertilizer
and the aging of farm equipment. Officidly, the purchase of fertilizer was subsidized through December
1988, but use fell from a high of about 85,000 ton in 1975-76 to less than 30,000 tons during the early
1980s and to less than 30,000 tons during the late 1980s. Fertilizer use rose somein the early 1990's but
fdl back into the low 30,000 ton range following the significant price increase caused by the 1994
devduaion. Fertilizer usefel even before the end of the subsidy, at least in part because of other aspects
of the government’ s disengagement from providing basic rura services. Effective access to such services
as the supply of inputs (improved seeds, fertilizer and agricultura equipment), credit to pay for the inputs,
etc. was dready on the decline.

In the absence of soil fertility amendmentsand measuresto control soil erosion, traditiona practicestend
to exacerbate soil degradation. Particularly in the peanut basin, fidlds are cleared dmost completely of any
trees and other vegetation to alow easy use of anima drawn equipment. While acrust may form over the
s0il during the rainy season, this crust isbroken to harvest the peanuts, leaving the soil loose and completely
exposed. The combination leads to heavy soil loss by wind erosion during the harmattan season.

In addition to soil degradation caused by cultural practices, the expansion of cultivated areas and decline
infalow land has caused rura producersto placeincreasingly margina land in production. With both the
use of falow and fertilizer declining, soil fertility and productivity in traditiona farming areas has suffered.

18 Source: World Bank, 1997, Senegal: the Challenge of International Integration.
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While some farmers gill have access to improved seed, particularly shorter cycle varieties, many do not.
Giventhelow productivity of land and high risk of insufficient rainfal, many familiestry to limit labor inputs
50 that some family members can attempt to find off-farm income to supplement the farm production and
income. In part, thisis made possible by the fdling land area available and cultivated per rurd family
member. The impact assessment team was not able to find estimates of how much these various factors
might have reduced agricultura production or how many fewer farmers have access to such factors of
production than had access in the past.

What isclear isthat in combination with Sgnificantly lower rainfal, the reduced use of these variousfactors
of production would beexpected to result in appreciably lower agricultural production. By someestimates,
the declinein rainfal aone might have been expected to reduce agriculturd production in Senega by 20-30
percent since the 1950-60 period. Given the reduces use in these factors of production, the expected
dedine would have been even larger. Since production hasincreased dowly at the rate of about 2 percent
per year, it seems apparent that farmers have had some success in adjusting their production systems to
address the effects of lower rainfal and both limited access to improved inputs and limited use of [&bor.
It seemslikely that afew key technologies such asthe use of shorter cycle varieties and naturd oil fertility
enhancements (manuring, compos, acacia dbida fidd trees) have had a positive impact in avoiding the
sharp drop in agricultura production that one would have predicted.
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1.0 INTRODUCTION

USAID/Senegd's recently finished Strategic Objective 2 aimed to increase crop productivity through
improved naturd resource management (NRM) in zones of religble rainfal (defined as grester or equd to
400 mm annud rainfdl). This annex provides a technica assessment of natura resource management
techniques used as indicators for progress in meeting the SO2, including live fences, field trees, compost,
manure, and improved seed. Also included in this annex are other NRM practices such as woodlots and
(water) erosion control, which were advocated by projects operating under SO2, aswell astree seedling
nurseries, and improved cookstoves, both of which significantly impact natura resource activities.

The analysis provided is based upon a modified Participatory Rura Appraisals (PRAS) conducted in
November 1998 and January 1999. The PRAsfocussed on reasonsfor adoption of the NRM techniques
listed above as wdll as impediments to adoption and from this, lessons learned have been drawn from
completed projects such as KAED. Where possible, linkages have also been made between these
congraints and potentid policy changes a project, USAID or nationd levels.

The team has been asked by USAID/Senegd to complete two distinct tasks:

° determine the impact of USAID/Senegd-financed NRM activities under SO2, and
o conduct amid-term evauation of the CBNRM project.

As such, the report is divided into the following components.

Through the results from the PRAS, Section Two reviews the impact of four projects on project
beneficiaries knowledge, attitudes, and practices concerning the nine NRM indicators mentioned above.
Specificaly, the KAED and CBNRM projects are reviewed in terms of each of these NRM indicators,
and the NRBR component of Rodae and Winrock/OFPEP are a so examined as gppropriate.

Section Three discusses generd recommendations for planning and implementing future NRM activities.
These recommendations are drawn from the lessonslearned from USAID/Senegd's SO2 NRM  activities
aswdl as other NRM projectsin the Sahel.

Section Four looks specifically a the CBNRM project. This section evauates the impact and technica
soundness of the project's activities using the series of NRM activities listed above. Although the
preceeding section (Section three) is more generd, there are aspects which are dso relevant to the
CBNRM project, and should be analyzed by USAID and CBNRM <&ff in that light.
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2.0 NRM Techniquelndicators. Impactsof KAED,
CBNRM, Rodale and Winrock Projects

The discussion below isbased upon field vidtsto thefour projectsin question. Theemphasisinthe section
is upon generaized findings and observations and not necessarily upon the projectsin question. Assuch,
this section does not reference each technique on a project by project basis and the presentation is not
organized sequentidly by project. However, where gppropriate, the author refers to findings and
observations that are specific to a project.

2.1 LiveFencing

Many live fences were observed in CBNRM zones, however most of them pre-date the project. Given
the levd of effort involved, live fences should be established only to protect high vaue areas because
farmers do not fed the level of effort is judtified for regular rainy season crops. CBNRM supports this
approach; the live fences seen by the assessment team were, for example, to expand a dry-season
vegetable garden fence.

The Euphorbia live fences showed a fairly good spacing, athough they could use some additiond

reinforcement with spiny tree species. Live fences established using only thorny tree speciesaso had fairly
good spacing didtribution, in some cases, dthough replanting will be necessary to fill in holes where
seedlingsdied. Other live fences, however, had spacing between trees that was far too spread out to be
effective as a barrier to animals. At the same time, these trees were too closely spaced to be part of a
windbreak. Unfortunately, there seemed to beafair amount of confusion on the part of thefarmersaswell;

the words "live fence" and "windbreak” were often used interchangeably. If the farmer wanted to protect
hisfield tree plantings from wind rather than animals, he has expended unnecessary money and energy to
buy and plant trees every two meters, yet if the farmer wants to protect his tree plantation from anima
intruson, atwo meter spacing between his live fence trees is completely insufficient. Continued technica
guidance to ensure spacing norms for live fencing are used is necessary, dthough it should be noted that
the confusion among villagers concerning the technica normsfor live fences and windbreaks is not unique
to the CBNRM project.

Some CBNRM project-sponsored livefences, conssting only of tree seedlings, experienced high mortality
rates. If implemented in high traffic areas, for example agarden areawith aseasona pond nearby, farmers
may need to establish an Euphorbia fence firgt, and then plant tree seedlings every 20to 50 cmingdethe
Euphorbia for reinforcement. Otherwise, the seedlingswill be vunerable to trampling by animals seeking
nearby water. The advantage to this approach isthat Euphor bia isquickly established, dthoughitisdifficult
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to avoid gaps between cuttings. Supplementa planting of thorny tree species can fill in those ggpsin the
long term, ensuring the best long-term protection for the perimeter.

Winrock experienced smilar limitationsusing unreinforcedEuphor bia live fencing; theEuphor bia cuttings
were not well established when farmers planted improved cassavainsde

the fence. Asaresult, livestock caused asignificant amount of damageto the cassava, reducing the amount
of cuttings the pilot farmers had available to give to others.

Through demondration plots (usualy women's collective fieds), thousands of villagersin KAED villages
have seen the potentia of traditiond live fencing (Euphorbia) reinforced with a variety of thorny species.
Although farmers have traditionally used thorny species to reinforce their Euphorbia fences, a crucid
difference is that farmers typicaly use dead thorny branches rather than planting those same species just
indde the Euphorbia fence. While attributing this change in knowledge soldy to Africaresintervention is
unredidic, the KAED project can certainly clam credit for diffusng this knowledge to more people,
particularly women,

Specifically, one very positive impact of KAED's presence was that severd types of multi-use locd tree
gpecies were used in most stes for the interior live fence. Most of these species can be pruned back to a
thorny mass of branches, thereby reinforcing the Euphorbia fencing, and, at the same time, provide
secondary products useful for income generating activities and household use. For example, Zizphus
mauritiana fruit is often sold at locd markets, Acacia nilotica pods are coveted both for their tannin
content and as a livestock feed, and Acacia raddiana wood is useful for charcod and congtruction, the
bark provides tannin, and the pods are used as livestock feed. By using locally obtainable species, the
project aso avoided the problem of seed availability, which isone of the main congraints cited by villagers
for the use of Acacia holosericia.

Women and men's attitudes towards live fencing have been altered as a result of the KAED project,
however, women are rarely in apogtion to implement this practice beyond their group fields dueto tenure
issues. Treeplanting istraditionaly viewed as a permanent marker or claim to land, and aswomen rarely
own land individudly (in either the traditiond or legdl sense of "own"), and they expressed concern that if
they wereto implement livefencing or other tree planting practices on land loaned to them, that therewould
be negative reprecussions for them. Until socid changes occur where it iswidely consdered acceptable
for an individua woman to own land, tree planting among women will be congrained, which will certainly
limit the rate of increase of thisNRM practice.

One notable exception to thisisoccurring in Segre Gatta, where despite limited persond land holdings, the
women's group is collectively working in individua men's fields (dl spouses of the women's group
members) to implement live fencing plantings. Each year the group establishes live fencing in additiond
independantly owned fidds. Thistype of example, while not prevelant enough to signficantly impeact tree
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planting rates, isapogitive beginning. Whether this cregtive way of resolving alack of land holdingsresults
in aggnificant increase in tree planting rates remains to be seen.

In many KAED villages, the use of live fences has been modified to essentidly that of afield demarcation
planting. Theimpact of demarcation plantingsis evident in most KAED villages as they have been widdly
adopted by individua farmers. These plantings occur on the edge of farmers fields just as live fence
plantings do, however, the spacing is much too wide to

be an effective barrier to livestock. Spacing between treesvary, but are generally much farther apart than
live fencing or even windbresgk plantings.

One possible explanation for the popularity of demarcation plantingsisthe increased land-use pressure as
village populationsincrease. 1n the past when pressure on land was less of an issue, it would have been
eader for a farmer to overlook a neighbor's encroachment onto his field to ensure continued socia
harmony. Most farmershad plenty of land, including land in falow, and so they could Smply increasether
crop plantingselsewhere. Under current conditions however, itisincreasingly difficult to lose part of one's
fidd as many farmers do not have sufficient land to meet their family's food needs, so the popularity of
delimitation plantings may be to assert ownership and therefore avoid future tenure conflicts.

Another possible explanation for theincreasein demarcation plantingsistheincreased rural exodusamong
young men. As these men return to take over the family fields after a long absence, they may have
forgottenthe exact limits of their fields. Asaresult, they are vunerable to a neighbor's encroachment into
the family fidds, and so tree plantings aong the fidd's edge helps reaffirm their daim to the land. Itisnot
clear if the mgority of deimitation plantings are done by older or younger landowners - discussion about
older farmers trying to anticipate future problems for their sons who may be currently working in the city
or overseas as they know their wives word will not be accepted over that of a neighboring mae farmer.
Regardless of the specific reasons for adoption of demarcation plantings, there is a clear increase of this
type of practicein KAED villages.

Fndly, it may be that this modified practiceis being done smply because the project placed vaue on live
fences and villagers wanted to please project saff with minima effort on the villagers part. The end result
isamodified form of live fencing easer to do.

2.2 Field Trees

The discusson of fidd trees below is divided into three sub-sections. The first addresses the traditiona
project gpproach to active field tree planting in which farmers use tree nurseriesto devel op seedlingswhich
are out-planting at the onset of the rainy season. The second section addresses the promotion of natura
regeneration. The third section addresses the use of windbregksin fields.

B6: 35



Held tree plantings, wheretrees are intercropped with agriculturd crops, iscurrently one of the best known
NRM practicesin KAED villages and is more readily practiced than other tree planting NRM activities
such as windbreaks and live fencing (Dakano 1997).

2.2.1 ActiveFidd TreePlanting

Many villagersinthe KAED zone mentioned theincreasing difficulty in letting land liefalow asthey do not
have enough land to meet dl their needs. Asthis pressure continues to increese, soil fertility will continue
to decrease, SO measureswhich increase soil fertility without taking the land out of production will become
increasingly atractive. Furthermore, diversfying revenue sourcesis alogica strategy for resource-poor
farmers. By increasing the number of trees on highher land, a farmer would aso increase other potentia
iNCOMe SOUrCes.

The CBNRM project promotes a nice diversity of tree species asfield treesin their Field Tree Plantation
technical form. This encourages farmers to consider a wide range of possbilities when augmenting the
number and types of treesin their agriculturd fields and underlines project support for planting native tree
species. For example, kadd trees will produce pods that farmers can sl in the loca market as well as
improving soil fertility through nitrogen fixation. Farmers need to address decreasing soil fertility as well
asadesreto diversfy risk should lead to increased importance of field tree plantings in the future.

The same CBNRM technical form aso advocates a 10 m x 10 m spacing when outplanting most species
of treesin conjunction with agriculturd crops. However, for farmers using animd traction, 5mx 20mis
amuch eader outplanting formation, and will till easily meet the optima mature dengity (For example, with
Acacia albida, 60 - 70 trees are recommended a maturity).

Therefore, it is prudent to revise the CBNRM technica form for Fied Tree Plantations to meet technica
recommendations whilea so providing theeas est outplanting configurationfor farmersusing anima traction.
Changing spacing from 10 m x 10 m to 5 m x 20 m alows the same biologica benefits, but aso
accommodates farmers needs.

One impact of KAED on field tree plantings appears to be the result of loca language literacy courses
provided for by the project. Part of the course discussesthe new Forestry Code so peopleredizethat they
do have increasing control over trees they plant and care for. By empowering villagers with knowledge
of their treerights, literacy training could continue to have apositiveimpact on adoption rate of tree planting
NRM activitiesinthefuture. Promotion of local language literacy coursesisvery effectiveway to increasse
tree planting activities and should be encouraged by dl projects.

2.2.2 Promotion of Natural Regeneration
As many of the species used in fidd tree plantings occur naturaly, protection of natural regeneration is

another option to achieve higher tree density in agriculturd fidds but which is a technique that is under-
emphasized by dl projectsvisited by the assessment team. For example, some of the speciesthe CBNRM
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project recommendsfor field tree plantingsareAcacia albida, Acacianilotica, A. raddiana, A. senegal,
A. sieberiana, Balanites aaegyptiaca, Parkia biglobosa, Pterocarpus erinaceus, and Tamarindus
indica, dl of which occur naturdly in various parts of Senegd, and thus could easlly fit into a protection
of natura regeneration activity.

Protection of natura regeneraion should replace fidd tree outplanting. It is more redigtic to advocate
protection of naturaly occuring seedlings with farmers in zones where a desired species occurs naturdly
thanto outplant trees. Naturd regeneration surviva rates are often significantly higher (asthesetrees have
dready survived beyond the high mortdity of atree's firgt year), and implementing this practice requires
consderably lessmoney and time than outplanting field trees. Furthermore, it isan easy techniqueto learn
and requiresfew or no inputs not dready owned by farmers. Unfortunatdly, perhaps dueto itsamplicity,
protection of naturad regeneration is fill an under-utilized technique by most projects.

2.2.3 Windbreaks

Windbreaks observed in the CBNRM zones were in the early stages of adoption with variable spacings
between plants. Many farmers were establishing windbresks as they had money to buy seedlings, but few
were advanced enough to be very effective. Aninteresting technicd variaion isthat farmers gppeared to
want their entire field surrounded by windbresks, whereas typicaly a windbresk is only perpindicular to
the predominant wind. This variation could aso be a further indication of the confusion surrounding what
isawindbresk and what is alive fence.

There is aneed to re-emphasize spacing norms for windbreaks, thet is, five meters between treesand 3-5
meters between rows if asecond row of shorter treesisincluded. Technicaly ideal windbresks requiring
four rows of trees are unlikely to be adopted due to land use pressures, and as such should not be over-
emphasized.

Furthermore, the importance of establishing awindbreak perpindicular to the wind to avoid atunne effect
should be stressed. Directions perpindicular to the wind should dways havefird priority, evenif afarmer
ultimately wants to surround his or her whole field.

2.3 Tree Seedling Nurseries

A noticesble increase in the knowledge of how to set up and maintain tree seedling nurseries was noted
inal KAED villages. In most observed cases, women and a few men profited most from the project's
traning. A high rate of adoption, at least during the project's life, was aso noted. A variety of species
were grown, including both forestry species and the more profitable fruit tree seedlings. By encouraging
fruit tree productionaswéll, the project was able to satisfy the women groups universal interest inincome-
generating activities (IGA) which would hopefully result in tree seedling production in subsequent years.
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However, despite the substantia sums of money severa women's groups earned from their tree nursery
production, it is not gpparent how many of these nurserieswill continue without the project's presence. It
gopearsthisis due to severd reasonsincluding:

° the depth of the water tablein some of the Stesresultsin women fedling too much time being spent
watering the trees (eg Dinguéne Keur Ali Dié). Wells should not exceed 15-20 meters depth if
water is hand-drawn, and less than 15 meters s better.

° the project arranged for the sde of many seedlings (particularly forestry seedlingsfor whichiit can
be difficult to find a market) to various projects (including KAED for other KAED sSites) and
schools, which created an artificid demand for seedlings. Without the KAED demand and the
school forestation activities which coincided with the KAED project, the women will earn
subgtantialy less money

° the women were not respongble for obtaining plastic pots, pesticides, and seeds for some of the
species. While this does mean the women cannot find appropriate sources on their own, it is
another impediment to timely nursery establishment. Villagers interviewed in November and in
January had not thought about where they were going to obtain plastic pots dthough they indicated
they would continue the nursery despite the absence of project staff.

° al the KAED nurseries visited had overproduced seedlings at least during the *98 nursery season,
and severa appeared to have overproduced in 1997 as well which can discourage sustained
production.

Asaresult, it seemslikdy that the sustained use of seedling nurserieswill drop without the presence of the
KAED project.

One possible way to avoid this would be to encourage the production of fruit trees, particularly grafted
trees, in areas with ahigh water table. Fruit trees are generadly easy to sl in locd markets, providing a
steady revenue source. Grafted trees provide ahigher return since they will produce higher quality fruit as
wel asearly or late bearing varietieswhich avoid over-saturated markets. However, grafting also requires
more intensve nursery training, post-training monitoring, aswell asasource of quality scion materid eedily
ble to the nurseryman. Nonethdess, it isworthwhile to promote nursery production of fruit trees,
particularly grafted fruit trees, in zones with adequate water table levels. If sufficient training and post-
training monitoring is conducted, fruit tree grafting should continue after a project has ended.

The CBNRM project has aso experienced various problems with tree seedling nurseries and has the

potentid for future problems, at least in the first generation Stes visited by the assessment team. The

technical form provided by the CBNRM project lists many important aspects of tree seedling production

whichcould beuseful to anurseryman familiar with the generd timing requirements. However, thetechnica

indruction does not include the important timing relationship between the nursery sart-up date and the

seedlings outplanting date. The vague mention of seeding dates and propogation duration means a
nurseryman obeying the guidelines might have plants ready for outplanting as early as June, but could just

as eadly not have mature seedlings until mid-September.
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Thislack of emphasis on nursery timing and its direct impact on plant surviva rates is a fundamentd flaw
of the tree nursery technica form. Evenif CBNRM resolves the on-going bureaucratic delays mentioned
below, thisoversght will continue to contribute to low tree surviva rates. Continued late timing of nursery
production will contribute to villager discouragement for tree planting activities.

The nursery technicd form should be modified to explicitly discuss timing requirements for various tree
species. Inaddition, regiona nursery calendars based on targeted outpl anting dates should be established:;
count backwards from when the first good rain fals (late May to early/mid-July depending on CBNRM
zone) and then count backwardsto arrive a date a particular species must dready be sowninthe nursery.
Timingfor al other nursery activities (seed scarification, watering/weeding pots prior to sowing, filling pots,
establishing nursery beds, etc.), should aso be included and counted back to arrive at start-up dates for
individual nursery aspects.

Another factor which contributed to the late outplanting dates was the late date when the sub-project
agreements were signed by dl partners (the promoteur, NRM committee president, CBNRM Project
Director, Rurad Council president, and a representative from the Ministry of Environment). Bureaucratic
delays will undermine the best technically run nursery, and subsequently, dl tree-planting activities and
farmer morde.

The project staff should make every effort resolve bureaucratic impediments to tree nurseries and other
NRM activities prior to activity start-up in order to avoid wasting villagers time, effort and investment. If
an activity has aready started (for example the nurseries are dready growing), bureaucratic delays should
be resolved as quickly as possible to minimize the negative impact on tree survivd rates.

Severd farmersinvolved in tree-planting micro-réalisation CBNRM activities indicated that they were
interested in a different tree species than what they eventually planted. In some cases, they were
discouraged from using a particular species by amember of the CERP team, and in other casesthey found
that the tree species they wanted were not available in the nursery. If a species is ingppropriate for the
outplanting site, farmers should be encouraged to plant adifferent, more appropriate species. For example,
afarmer wanting to plant mango treesin afield with adeep water table and far from awater source should
plant a lower water-demanding plant. While some farmers were redirected for technica reasons, other
times it gppeared farmers were encouraged to switch to a different species because the second species
(generdly Eucalyptus) was more reedily available in the nursery.

Species outplanted should not be based on what the nurseryman has decided to grow, rather, it should be
based on what the farmer wants and needs for his or her outplanting ste. Implicit in dlowing the farmer
to choose the species, is the idea that appropriate technical suggestions or choices have dready been
presented to the farmer, o his wants are based on the technicdl redlities. If this fundamenta decison is
taken away fromthefarmer, it seemslikdy that interest in tree-planting activitieswill Sgnificiantly diminigh.
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Therefore, it would beworthwhilefor CBNRM to add a" Selection of Species’ sub-heading toitstechnical
form. This sub-heading should stressimportance of meeting with peoplewho will purchase/take seedlings
fromthe nursery to createlist of speciesand quantitiesto grow thisyear. The nursery manager should base
his or her nursery on what the customer wants, not the other way around. Overt efforts on the part of
project staff with technica training providers and nursery growers may be necessary to reduce over-
reliance on Eucalyptus.

The limited number of gpecies grown in the nursery could be due to a number of reasons. However, if a
diverseand plentiful seed source a the time the nursery isbeing established isthe problem, the project may
need to help retrain nursery persons and/or provide incentives for early seedling delivery for ayear or so
to ensure that the species actudly wanted by the villagers are the ones actudly being grown. While having
Dakar gaff ensure that seeds are available for a village nursery is not sustainable long-term, in the short-
term it may be necessary to avoid villagers saying their preferences are being ignored. As aresult, the
project staff may want to determine if the lack of tree seedsis contributing to lack of seedling diversity in
the nursery. If S0, project saff should take a more active role in ensuring seeds are available in the short-
term, while training others how to obtain seeds for future years.

2.4 Compost

All the KAED sitesvisited had been taught about constructing compost pitsand were avare of the benefits
of compost. Thetwo main reasons cited for adopting thisNRM practice were the increased harvest yidd
and soil improvement. Interestingly enough, of dl the project-promoted natura resource management
activities undertaken by villagers, the number one activity varied from dte to Site, but compost was listed
amost universaly as the second most important activity based on PRA results'®. In afew exceptions,
women gave this activity alower prioritization than the men, but there is little doubt of the impact of the
project on peopl€'s knowledge and attitudes.

I naddition to increas ng awareness about the benefits of compogt, al the KAED villagesvisited had groups
and individuaswho now use compost pits, including individua women who used the compost on land they
were lent. It is strong indication of the importance placed on this activity that individuas were willing to
invest time and effort in compost-making despite not having secure land tenure. One reason for this could
be that compost isaland improvement that can be applied after an individuad knows when they will be
farming that year. However, given the multi-year benefits of composting, women's adoption of thisNRM
activity would undoubtedly increase dramaticaly if more women owned land instead of being temporary
loaned aparcd. Thisunderlinestheimportance of encouraging policy and societd changes which enhance

14 buri ng the Participatory Rura Appraisal (PRA) process used by the assessment team, men and women were divided into separate groups

and asked to enumerate NRM techniques they use, the advantages or benefits of those techniges, and to prioritize the overall importance of
each technique as they saw it. A similar process was followed with villagers who had not adopted various NRM techniques to identify major
constraints to NRM adoption according to villagers.

B11: 40



women's ability to obtain formdized usufruct land rights through the communauté rurale's (C.R.)
certification process.

The Rodae, Winrock and CBNRM projects have al promoted cement-lined compost pits to farmers.
However, cash requirements for this style compost pit exceeds the average farmer's budget. Asaresult,
cement compost pits are inaccessible to many farmerswho are aware and convinced of the advantages of
composting. Furthermore, in what appearsto be an attempt to save money on cement costs, most cement-
lined compost pits observed at CBNRM sites were dready faling gpart after only ayear'suse. Many of
these pits will no longer have cement wals within afew years.

It seems a bal ance between theided technical solution and the socio-economic redity of rurd Senegdese
is needed in order to achieve widespread adoption. Cement-lined pits are out of reach financidly for the
mgority of farmers; mogt of the farmerswe visited with who had cement-lined compost pits had other jobs
(Alphabetization ingtructor for another project, etc) and as such had asufficient outside cash flow to dlow
them to use this technology.

Targeting only those people with outsde means will not lead to widespread adoption of compost.

One way to increase adoption rates is to modify the technology. For example, unlined compost pits are
used successfully esewhere in Senegd and the Sahel. They ill require unskilled labor to dig the pit, but
as no mason is required, the financid costs are subgtantially reduced. Villagers indicated during the mini
PRAS by the assessment team that a person not wanting to dig their own compost pit could find someone
esetodigit for 2500 to 5000 cfa (depending on the size of the pit). During semi-structured interviews,
mary farmers indicated knowledge and strong approva of composting, but personaly chose not to
compost because of the high construction costs. Therefore, by encouraging the use of non-lined compost
pits, the project would signficantly expand the number of potentid compost adoptors. Some of the
nutrients can leach through the soil, but those who use unlined compost pits il see soil improvement and
increased harvest yields.

Asthereisamuch higher adoptionrate of compost pitsamong KAED sites, which promoted unlined pits,
than other project Stes experienced, it would appear that the perceived benefits of the less expensive non-
cement pits warrant more widespread promotion than cement-lined compost pits. Figurescitedin severd
villages indicated that harvest yields dmost doubled in parts of fields where compost was applied as
compared to non-composted areas within the same fidd. Even if these figures are dightly high (or if
compost was gpplied more heavily because only a portion of the field was receiving compost) it is clear

why villagers adopt this style of compost pit.

At the same time, the number one villager-cited congraint to having an unlined compost pit was the time
and effort needed to dig the compost pit itsalf (Assessment team PRAsin KAED villages, 1999). Asa
result, a number of KAED villagers had smplified the compost-making process by eiminating the pit
atogether, making instead a compost pile.
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Surface compost pilesdso aviabledternativein areas with sandy soilswhere unlined pitsare not practicdl.
The Rodaevillageof Fissd for examplewas cognizant and very appreciative of the advantages of compos,
but having dready rg ected the cement-lined pits astoo expensive found unlined pits equaly unsatisfactory
because the sandy walls caved in too readily (Assessment team PRASRodae sites, 1999). The shrub
Guiera senegalensis however, provides asmple fencing materids for surface compost, and, as seen in
KAED stesfound in the same geographic areaasthe CBNRM project, thistype of compost pit has been
readily adopted by farmers.

The second most important impediment to adoption of compost-making was the amount of time needed
to water the compost (Assessment team PRAS1999). If the compost is made during onerainy season for
the following rainy season then the watering could be drasticaly cut back if not diminated dtogether. All
the projects studied for this assessment farmers have been encouraged to make compost during the dry
season and use the compost that same year when the rains come. This alows afairly controlled process
of making compost (one knows with certainty how much water is being applied), but does not take into
account the extrademandson afarmer'stime. By contragt, if making a batch of compost was sarted late
in the dry season (when the farmer is dlearing his or her field in anticipation of planting) and alowed to
meature during that rainy season and into the next dry season, far less effort would be expended obtaining
water. The farmer could let the rains keep his compost pile moist for severd months, and then water by
hand as needed after therainsend. Once the compost wasready, it could be protected from wind erosion
and gpplied to the farmer's fields the following rainy season. Making compost in thismanner takeslonger
(afull year instead of one dry season), but requires far less of the farmer'stime.

In summary, results across projects from the assessment team's PRAS indicate that it is worthwhile to
encourage farmers to try less expengve and less intensve compost-making methods including:

° unlined compogt pits instead of cement-lined pits or
compost pilesinstead of compost pits (particularly in sandy soils), and

° make compost during the rainy season rather than the dry season to reduce amount of hand-
watering necessary to take advantage of rains watering the compost pile

Furthermore, the synergy between other activities and compost-making should be considered. Stationary

animd fattening, for example, led toincreased adoption of compost-making becauseit waseasier to obtain
aufficient quantities of manure for compost-making (Assessment team PRA's Winrock Stes, 1999).

2.5 Manure

Thistraditional NRM practice was not actively promoted by any project siteswe visited, except Winrock
(egVillage of Fissd), so any changesin the knowledge or adoption of manure spreading in thefields cannot
be directly attributed to project impact.
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Furthermore, as compost isaNRM practice that has been promoted in the past by projects (eg KAED,
Rodale, and Winrock) aswell as currently (CBNRM), and manureisanecessary component of compost,
there is no reason for projects to have dso promoted the use of manure in farmers fields.

It can be argued that farmersinterchange compost and manure spreading as the same technique, however
if thisisthe case it ill seems difficult to establish what manure spreading can be attributed to any given
project asthisisatechnique farmers have traditiondly employed. Thus, thisactivity isnot auseful indicator
of any project's NRM impact.

2.6 Improved Seeds

Only one of the seven KAED dgites visited, Darou N'Guer, had used improved seed and it was not cited
by villagersasaNRM practicethey have adopted. Inthe case of Darou N'Guer, theimproved seedswere
watermelon seeds used in thedemongration field (KAED Program Records ascited by Eriksen and Miller
1998). Improved seeds were introduced in only three other KAED village demontration fields, and even
then there was only one type of improved seed among severa grown crops, so the project's potential
impact on improved seed adoption rates is negligiable.

Improved seeds have not been promoted by the CBNRM project. As such there is no change in the
knowledge, attitudes or use of improved seedsdueto thisproject. Therefore, any impact from thisactivity
within the project zones cannot be directly attributed to the CBNRM project.

Although this activity is not arelevant indicator for measuring the project's NRM impact, CBNRM hasa
role it should consder. As CBNRM is placing emphasis on becoming a liason between the NRM
committeesand other projectsfor activities CBNRM cannot or does not want to fund, it should aso set-up
linkages for improved seed sources for villagers. This would foster good will between villagers and the
project while requiring no financid and limited time investment from the project.

Winrock successfully increased villagers knowledge of, and gppreciation for, improved seeds. Adoption

rates were limited only by the supply of seeds available according to villagers, demand consstently
exceeded supply (Assessment team PRA's Winrock sites, 1999).

2.7 Improved Cookstoves

M ost women, when introduced to improved cookstoves, are quickly convinced of the benefits, namely that
they:

° Cott little
° Save significant amounts of fuelwood (30% to 50%)
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° Reduce cooking time
° Reduce danger of burns, particularly for young children
° Are easy to congtruct and repair, ensuring sustainability after project ends.

However, improved cookstoves were not promoted by the CBNRM project during its"micro-rédisation”
phase, s0 there was no impact that can be attributed to the project. CBNRM has expanded the types of
activities that will be undertaken with the sub-project phase, and fortunately improved cookstovesis one
of those dements. None of the women the assessment team met with had had cookstovetraining yet, and
most did not bring up cookstoves when discussing the types of activities they would be doing under their
respective sub-projects.

Assuch, it isnot clear if cookstoves will have animportant role in the sub-project phase of the CBNRM
project, which would be unfortunate given the high successrate of KAED and other projectshave had with
improved cookstoves. At aminimum CBNRM could have a significant impact on wood consumption in
geographic areas common to both projects (eg Nioro du Rip Department), and redisticaly, in many other
aress of Senegd aswell.

Knowledge of improved cookstoves pre-existed the KAED project in some project stes, but the
percentage of women aware of cookstovesincreased dramatically with KAED's presence. By 1996 69%
of thefemae ABE memberswere aware of improved cookstoves (Astou Dakano 1997) and 62% of those
aware of cookstoves had adopted this wood-saving technique (overdl adoption among al ABE femde
members was 43% in 1997).

None of the other known NRM techniques monitored by KAED had this high of an adoption rate as of
the '96 KAP, and certainly none of the wood-producing activities could match the quick impact of
cookstoves on the natura resource base; KAED village women interviewed in 1999 indicated their
fuelwood consumptionwascut almost in haf oncethey started using animproved cookstove. Furthermore,
dl thewomeninterviewed knew of cookstovesthat broke down and had been subsequently repaired. This
indicates that:

° the cookstove congtruction training provided by the project was extremely effective because
women remember ayear or two later how to re-build a cookstove, and that

° the women had firmly adopted this technique and intend to re-apply their construction knowledge
to continue thisNRM practice.

By thetime of KAED's final evauation, more than 1,000 cookstoves had been built (Eriksen and Miller
1998). Beyond themarked reductioninfuelwood consumptionfor 1,000 cookstoves, Africare contributed
to sgnificant inter-village information exchange among women. Many of the KAED stes visited had
learned how to congtruct a cookstove from women in another KAED village. In turn, these women were
teaching others in non-KAED villages. Not only is this spread effect good for decreasing fuewood
consumption, thisfarmer-to-farmer training increases village women's sense of empowerment and control
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over their lives. Women who are not as pressed for time may be willing to undertake further NRM
activitiesin the future.

Given the inggnificant financia investment and the smdl time requirement needed for cookstove
condruction training, intensve village-based projects smilar to KAED should sponsor multiple cookstove
trainings in a given village to ensure virtualy 100% awareness of improved cookstoves. The sgnificant
wood consumption reduction resulting from cookstove use makes any other course of action
incomprehensible for NRM oriented projects.

Literacy courses could be used to reinforce concepts learned in cookstove trainings through the use of
hand-outs. These hand-outs should aso include copies of improved cookstove training technica forms
explaning, in both locd language and through drawings, the various steps involved in cookstove
construction and repair.

Projects should dso consider how to offer more variety inimproved cookstovesto meet different womens
needs. For women who have extremdy limited financid means, clay cookstoves (which cogt virtualy
nothing but often require frequent repairs) are the ideal cookstove, but for other women who are more
interested in flexibility for the cookstove's location than they are in codt, a trangportable metal stove may
be more desirable. As such, a project could encourage loca meta workers to fabricate meta stoves,
particularly projects such as CBNRM which work on alarger geographic areathan village-based projects
such as KAED.

Infact, the CBNRM project actually discouraged a metal worker entrepreneur who wanted to introduce
women to meta cookstoves. He proposed the project subsidize the cost of the metal stoves for awhile,
so women could readily obtain them, and then once appreciation for this new product existed, to sdll future
meta stoves at a redistic market price. This would alow many women to learn firsthand about the
advantages of meta goveswith minima financid outlay. Oncewomen had seen the rdaive meritsof metd
cookstoves to clay cookstoves word of mouth would influence sales of full-price metal stoves.

Also, as women are generdly the least affluent in villages, they may need financid help for what would be
ardaively affordable expense for many village men. To support widespread introduction of metal stoves
during apreliminary period, the project should, for example, consder providing asubsidy to defray stove
costs and/or establishing a revolving credit fund to help interested women obtain metd stoves if they
preferred metd to clay stoves. By increasing the types of cookstoves available, the project's impact on
fudwood savings would be that much higher.

2.8 Woodlots

The number of woodlots or block plantations due to KAED's presence was not extensive, however they
are noteworthy inacoupleof aspects. First, many of smal woodlotswere established by individua women
who ether aready had or werein the process of obtaining formal userightsto thewoodlot land. Africare
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required usufruct certificates for any women's group establishing ademondration field, and it gppearsthis
prerequisite has affected other NRM activities undertaken by women including woodlots.

Because women did not traditionaly ask for forma use rights (they fear they will be perceived as too
forward, or even asa societd rebd), the increase in individua women who now possess land certificates
suggests that Africare has been a catalyst in changing long-held socia mores. Providing this enabling
condition is of sgnificant importance because these women landowners will fed more empowered to
implement additiond NRM practices to improve their land. No longer will they be concerned that extra
effort expended on a parcd of land this year will be of no benefit to them when next year they are loaned
adifferent parce of land. As non-landowner women observe these changes, it isinevitable that they too
will want to have formd land use rights, and in turn, be more willing to undertake long-term land
improvements.

A project will have trouble enforcing prerequisites which are completely counter to current sociad mores.
However, it would appear that advocating women's land use rightswas aconcept which rurd Senegdese
were willing to congder, and as such Africare has had a very positive impact on women'slives.
Projectsin generd should continue to encourage the enabling conditions such as secure land tenure and
knowledge of nationa laws which will enhance future adoption of project-reated activities.

KAED provided asecond positive enabling condition which undoutedly contributed to the crestion of new
woodlots: increased awareness of the new Forestry Code through locd language literacy classes. WWomen
account for 78% of the students in Africare sponsored literacy courses, and the Forestry Code was one
of the subjects covered in class. Women were uniformaly well-informed about the new code in KAED
villages and as such were aware that individua s with private plantations have the right to cut those trees as
long as they had indicated their intention to do so when firgt planting the trees. 1t seems likely that the
interest in woodlot plantings can betraced in part to the specific mention of the Forestry Codein their local
language literacy courses. If the subject matter is carefully chosen for literacy classes, there will be a
positive impact on both the sense of empowerment these individua's experience as well as on other types
of activities. Literacy trainings should continue to be used as a conduit for policy awareness-raising
particularly for policies which affect NRM activities.

Woodlots, or block plantations, have been extensively adopted within the CBNRM project zones. In
particular, during the"micro-rédisation” phaseof the project woodl ots (a ong with compost pits) accounted
for the mgority of activitiesimplemented by villagers. Many villagers learned woodlot techniques during
the PRECOBA project era, dthough not many woodlots appeared to have been established during the
period after PRECOBA and before the CBNRM started implementing activities. In genera, woodlots
have been well implemented with correct spacing requirements respected. The main technica problem
concerns the timing of outplanting, but thet, it seems, is due moreto late start-up dates of the tree seedling
nurseries (See Section 2.3) than to villagers lack of understanding of the importance of outplanting asearly
as possible in the rainy season.
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There has been an overwhelming predominance of Eucalyptus woodlots in CBNRM project Sites,
dthough the project does suggest three other tree species in addition to Eucalyptus on their block
plantation technicd form. It may smply be that farmers and extension workers need to be encouraged to
view the specieslist found on the block plantation technica form as a suggested starting point rather than
acomplete, exhaudive list.

CBNRM's block plantation technical form also suggests between 3 m x 3m and 5 m x 5 m spacing
depending upon the species, which works well for al but one of the species listed. If Anacardium
occidentale isto be grown for both fruit and fuelwood, the suggested spacings aretoo closeto alow fruit
production for more than afew years.

Inone CBNRM micro-réalisation plantation, the women's group had 299 surviving seedlings when 300
were necessary to bereimbursed for expenses. Asaresult, thewomen did not receive any reimbursement.
The women indicated they were not aware of the 300 minimum surviva rate necessary for ther field, and
aso indicated that had they known so, they would have somehow come up with one additiond seedling.
The women, of course, were very frustrated that they had not received any payment while othershad. On
the one hand project policies need to be respected (or else where does one draw the line?), but on the
other, one seedling isonly 0.003% of 300, and regardlessif the women were aware or not of the project's
rembursement policies, it is easy to understand their frudration. Itisvitd that project policiesare clearly
understood by dl project participants from the beginning to avoid negative fedings and confusion about
subsequent project decisions.

2.9 Water Erosion Control

Rock bundsto reduce effects of water eroson were promoted primarily by KAED ineght villages. There
was minima adoption in the mgority of Stes; rock bunds were established in only one demondiration field
vigted by theteam. Assuch it isdifficult to comment on how wel villagers were traned in this technique
and what agpects might be further enhanced. \WWomen specifically mentioned how labor intensve thiswork
was and had not implemented rock bunds beyond the work they did in their demongtration field.

Rock bunds, dthough part of several CBNRM sub-projects, had not been extensively implemented when
the assessment team did field vists. Thefew bunds seen were donein individud fieldswith varying degrees
of technica accuracy. Some were quite well done and others appeared to stop just before the edge of a
developing ravine. Unfortunately thelatter will only result intheravine shifting postionsrather than reducing
future eroson. In some of these casesit was not clear if the farmer had received enough technicd training
to properly establish the contour line. For example, when one village representative was trained in water
erogon techniques (at atraining outsde the village), he did not understand the information sufficiently to
teach others.
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The technicd training being provided to villagersmay need to bereinforced. By implementing amonitoring
and evauaion system of rock bund training at the village leve, the project could verify the quaity of
information villagers are recaiving.

Also promoted in afew KAED sites was Andropogan, a grass species often placed on the uphill sde of
rock bundsto further encouragewater infiltration. In Africare sSites, Andropogan was used instead of rock
bunds in areas experiencing mild water eroson, which isaviable technicd solution. Again, the number of
steswherethistechnol ogy was heeded waslimited and the adoption rates within those sites did not spread
much beyond the demondtration fields. Villagers a Stes using this technique were quite cognizant of the
positive impact of Andropogan vegetative bands, citing both increased water infiltration and eventua
increased soil fertility, so knowledge of this practice and its benefits were an impact of the project.
Andropogan bands are a useful, inexpensive way to correct minor water erosion problems while dso
providing useful vegetative matter for lightweight fencing. Other types of plants, such as Euphorbia
balsamifera or Vetiver spp. grasses can be aso used to achieve the same protection against mild to
moderate water eroson. The disadvantage to Vetiver is that it would require direct project intervention
to secure seeds, while Euphorbia is dready found in much of Senegd. Regardless of the type of plants
used for vegetative bands, the overwhelming advantage of thismethod isthat it can be donewith lesseffort
than rock bunds because no effort is needed to transport and place rocks. For sandy areas where rocks
may be unavailable, vegetative bands may be the only viable solution to water erosion.

It is a definite strong point of the CBNRM project that grasses, shrubs and trees are dl listed as viable
types of vegetation to plant on the uphill side of arock bund for further protection against water erosion.
Unfortunately, individud farmer experiences do not dways correspond with this policy. For example, a
farmer indicated he wanted to plant Euphorbia balsamifera, but was told he had to plant Parkinsonia
accul eata because he wouldn't be reimbursed for his expenses otherwise - even though this activity took
place as a sub-project so no reimbursement of expenses would actualy occur. It is not clear how this
misunderstanding occurred, but project staff has an interest to both:

° stress how project has evolved in choices so farmers are aware of wide variety of appropriate
gpeciesto plant uphill from rock bunds, and

° to darify why farmers are being discouraged from planting Euphorbia in conjunction with rock
bunds

2.10 Other

Within the KAED zone, increased tree planting is occuring in women groups collective fidds within the
project zone and is Spreading to other villages. The traditiona limitations on women owning land appear
to be changing, facilitated in part by project ingstence that the women's groups obtain officid usufruct
certificatesto their collective/demongration fidd(s). Also, in severd other casesindividua women had dso
recently received forma land userightsto individua plots of land. Women's groups outside project Sites
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were establishing Smiliar demondration fields, and obtaining formd land use rightsaswell. It isnot clear
if individua women were obtaining usufruct certificates a non-project villages at the same rate as within
the KAED zone.

Sometimes an individua women's usufruct certificate was due to an inheritance, but in most other casesit
appeared to be afundamentd shift in the origina landowner's view of women and their ability to manage
land. If these examples prove to be indicative of a change towards socia acceptance of women having
forma land userights, it is reasonable to assume that women's active management of land will dsoincrease
according. As such, these changes are very positive and efforts to encourage additiona formaized land
use rights for women should be enhanced.
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3.0 Findings & Recommendationsfor Future NRM
Activities

This section focuses specifically on the technical aspects of the NRM activities discussed above. 1t is
intended to beread in connection with the companion annexes of thisreport sincetheauthor makes minimal
mention of project approach questions (participation etc.) given that these issues are addressed in other
annexes.

3.1 LiveFencing

NRM projectsregularly promote live fencing as an inexpensve and biomass enhancing dternative to meta
fencing. Thisactivity has had generdly moderate to poor success for avariety of reasons, both technica
and logigtical, which can often be resolved through improved project performance.

One technica difficulty seems to be the confusion that exists between what is a live fence versus a
windbreak. Treesto form alive fence are often planted too far apart (one or two meters) to provide a
barrier to anima intrusion whereas windbreak trees are planted too close together, creating a vegetative
wall rather than apartid Seve.

Infact, what is often referred to as ether live fences or windbreaks seem rather to be field demarcation
plantings, since plant spacings observed often do not serve either of the first two functions.

Recommendation: Project personnel need to dlarify the difference between live fencing and windbresks.

Recommendation: Reduce spacing between live fence to 15 cm to 1/2 meter depending on species used.
Both activities serve important, but distinct, purposes and require separate technica gpproaches. Live
fencing is not needed for most rainy season fidlds as animasare not alowed to roam fredly during thistime
of the year.

Recommendation: Only promote live fencing if the crops being planted in the area being protected are of
high enough vaue to judtify the time and expensve required to plant and maintain the live fence.

Euphorbia balsamifera, a popular plant materia for live fences, isagood choice for live fencing for the
following reasons.
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o it is planted in the dry season and therefore planting does not compete with other farmer activities
during the busy rainy season

° it establishes quickly if no trampling damage sustained between planting and rains

° it is an effective beginning/firg sep in live fence deve opment

Thorny tree species selection to be planted in combination with Euphorbia incdlude severd effective mullti-
purpose trees such as Ziziphus and A. nilotica which can be used to generate additiona revenues (pods
of A. nilotica, fruit from Ziziphus, etc.).

Recommendations. Combine Euphor bia bal samifera with multi-purposethorny speciesto cresteamore
effective live fence than one species done.

Recommendation: Projects should encourage the need to use dead fencing materia as a short-term
measure to fill in gaps while thorny species establish themsdves.

Some supplementa dead fencing to fill in gaps while thorny species establish themsalves is acceptable.
Hlling gapsavoids crop damage from anima swithout causing amulti-year delay inwhatever isto begrown
within the enclosure.

Recommendation: Project need to reinforce the redity that establishing alivefenceisamulti-yeer activity.
Adopters will need to follow-up with replanting live fencing materid and fixing dead fencing over asevera
year period.

As mentioned above, moderate use of dead fencing to complement live fencing is acceptable but use of
dead fencing back-up should be reduced each year as live fence gaps diminish.

3.2 Field Trees

Field tree plantings, where trees are intercropped with agriculturd crops, are an effective way to increase
vegetative biomassin asocidly acceptableway. For example, because of increasing popul ation pressures,
fewer farmers own sufficient land for their agricultural needs, so despite decreased soil fertility (of which
dl farmers are aware), it is increasingly difficult to find farmers who are able to convert whole fields to
block plantations (thereby taking that field out of crop production) or even who can remove edge sections
in order to establish effective windbresks. As a result, field tree plantings will continue to grow in
importance as a NRM technique.

Protection of naturd regeneration has the same ultimate god asfield tree plantings, and is an increasngly
popular NRM activity, particularly for nitrogen-fixing species. For example, theincreased discussion about
utility of kadd trees, even in zones where Acacia albida has not traditiondly existed is a pogtive trend
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occuring in Senegdl. At the same time, protection of natura regeneration, perhaps dueto itssmplicity, is
gill an under-utilized technique and should continue to be encouraged.

Farmers often prefer this method to tree planting on their fields because:

° unlike tree outplanting, staking, painting or flagging to protect naturaly regenerated seedlings or
trees can be done prior to the busy agricultura season,

° it requires less effort to protect existing seedlings or trees than to grow, outplant and protect new
seedlings, and

° there are none of the costs associated with anursery (purchase of pots @ 15 cfalpot, chemicals,
seeds, fencing for nursery, nursery labor for 2-6 months etc.)

° there are higher survivd rates- anauraly regenerated seedling that has survived onitsown isless
likely to die than a newly planted seedling straight from the nursery

3.2.1 Protection of Natural Regeneration

Recommendation: Conduct an analysisof the Jig-Jam A ssoci ati on protection of natural regeneration project
inthe Fissdl arrondissement to determine how its success can bereplicated. Theinitiative combinesalow-
cost implementation schemewith decentrdization of authority from the Forest Serviceto villagesto achieve
ggnificant and sustainable reaults.

Recommendation: Increase promoation of protection of natura regenerationinfarmers fieldsrather thantree
plantings.

In addition to its nitrogen-fixing properties, Acacia albida loses its leaves during the rainy agricultura
Season S0 it does not compete for sunlight with agriculturd crops which is an added benefit. For farmers
who are dready paying herdersto have their herds manure their fields, feeding the cattle kadd seed pods
prior to bringing them to the fields is a amall additiona step, but that will have longer term benefits for a
field's soil fertility as the scarified kadd seeds have a higher probability of germinating.

Recommendation: Protectionof natura regeneration emphasis should be placed on nitrogen-fixing species
suchaskaddsto increase soil fertility. To encourage additional regeneration of kadds, cattle should befed
Acacia albida seed pods prior to being bedded down in afarmer'sfild. The manurewill contain partialy
scarified kadd seeds, encouraging kadd regeneration.

Protection of natura regeneration activities can range from the extremely smple to a somewhat more
involved process. Atitseasedt, farmerscan leave seedlingsrather than remove them asthey preparethelr
fields for the rainy season. To ensure that they see the seedlings when plowing, farmers could paint them
or tieon bright flagging. Findly, another leve of effort would beto prune off lower branchesand then stake
the seedlingsto encourage upright growth, thereby increasing visibility inacouple of yearsto afarmer who
isplowing. Sdlective pruning and staking will also encourage upright growth rather than spread, which is
amore convenient tree form for afarmer intercropping agricultura crops with trees.
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Recommendation: Asfarmersadopt protection of natural regeneration, encourage themto enhance surviva
rates and
to improve tree form by pruning lower branches off the protected seedlings.

Spacing requirements for protection of natura regeneration issmilar to field tree plantings, thet is, based
on the requirements of specific tree species, but agoa of 60 - 70 treesis a good generd rule. Natura
regeneration, of course, will occur randomly in a fidd, so a certain amount of flexibility is needed when
determining how many and which trees to protect; it is better to have fewer trees that are well dispersed
than to have 70 seedlings concentrated in one corner of afied. Also, if the god is to have a constant
supply of multi-slemmed shrubs/small trees, the total number of trees protected could easily be higher.

Whenever possible, the emphasis of protection of natura regeneration should be placed on nitrogen-fixing
speciesto increase soil fertility. To facilitate additiona regeneration of kadds, cattle should befed Acacia
albida seed pods prior to being bedded downinafarmer'sfield. Themanurewill contain partidly scarified
kadd seeds, encouraging kadd regeneration.

3.2.2 Windbreaks

Numerous beginnings of windbreaks were observed by the team, and are added to as farmers obtain
auffident cash to buy seedlings. There is extensve use of fast-growing tree species for windbreaks
induding Eucalyptus and Acacia holosericea, which ensures quick establishment of a windbreak.
Unfortunately, Eucal yptus hasalot of surfacerootswhich meanstherewill be morewater competition with
crops than other tree species might cause. The main disadvantage of A.holosericea isits short life span,
usualy no more than 14 years.

Recommendation: Promote the discussion of need for longer-lived species to be planted at same time or
shortly after establishment of A.holosericea to increase the length of impact of existing windbresks.

Recommendation: Reinforce technica comprehension of effective windbresks including suitable spacing:
five meters between trees and threeto five meters between adternating spaced rows depending on species.

3.2.3 Species Selection

Project gaff tend to view treesin reductionist terms, i.e. asalive fence, windbreak, source of construction
woood, or for nitrogen-fixing properties. The PRA assessment reconfirmed that farmershaveamuch more
integrated perspective when evauating tree species which must be integrated into project activities.
Recommendation: Aswith al NRM techniques using trees, projects need to collaborate with farmers to
evauate species sHection in terms of their potentia for multiple uses.

Recommendation: Collection technica information concerning the nutritiona vaue of A.hol osericea seed

pods and the multiple val ue-added food products which can be produced using the pods. Such technica
information is availadle through contacts at USAID/Niger for example.
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3.3 Tree Seedling Nurseries

This does not exist as an indicator for the R4, however, as several of the NRM activities success are
directly linked to the quality and production timing of nurseries, it isimportant to examine how they have
been managed.

In generd throughout the Sahd, there is a tendancy to associate tree planting with National Tree Day,
which unfortunately does not occur until early August in most Sahelian countries, including Senegd. Asa
result, many nurseriesbasethe r seedling production on astart-up outplanting date of early-mid August too.
If Nationa Tree Day is used as the starting date for planting, there will often be severd weeks before all
trees are planted as farmers dso have time commitments for their agricultura crops. Late August/early
September is well into the rainy season, and so it is quite likely that these newly outplanted seedlings will
receive only a couple of rains before the season ends. Nationa Tree Day can be atime to do symbolic
tree planting, and perhaps a tour of well-planted seedlings from afew weeks prior.

Recommendation: Massive outplantings should be disassociated with Nationd Tree Day asthisisgenerdly
too late for outplanting to start. Start-up dates for tree nurseries should aso be moved up accordingly.

Other than the late start-up date, most nursery managers show a good understanding of generd nursery
techniques including appropriate soil mixture, filling plastic pots, seed scarification and seed sowing,
watering regimes, etc., and were moving more and more to salling seedlings, particularly fruit trees, inloca
markets.

Fruit trees are generally easy to sdl in local markets, providing a steady revenue source. Grafted trees
provide a higher return since they will produce higher qudlity fruit aswell as early or late bearing varieties
which avoid over-saturated markets.

Recommendation: Promote nursery production of fruit trees, particularly grafted fruit trees, in zones with

adequate water table levels, ensuring sufficient training and post-training monitoring to result in continued
fruit tree grafting after project completion.
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3.4 Compost

Compost does not necessarily require cash outlays as high asthose for fertilizer, thereby increasing access
to cash-poor farmers (particularly if anon-cement lined compost pit is promoted). Asaresult thisNRM
activity isavery podtive technique for projects to promote. Farmers the team met with reported similar
or higher crop yields in compost test plots as compared to fertilizer test plots. Furthermore, farmerswere
pleased with therdative safety of compost: well decomposed compost doesnot burn cropsasfertilizer can,
and less-decomposed compost had a multi-year effect (estimated from 3 to 5 years). In generd, this
impact of this activity iswell understood and appreciated.

Recommendation: Continue to encourage farmers to make and use compost on their agricultura fields.

However, to increase the number of people who adopt compost-making as an activity, one needs to
increase the accessihility of thisactivity to alarger group of people; a baance between the ided technica
solutionand the socio-economic redlity of rurd Senega eseis needed for widespread adoption. One of the
ways to do thisis to reduce the time and money inputs necessary to produce compost. Some of these
variaions will lead to fewer nutrients ending up in farmers fields. However, if this means someone who
has previoudy been unable to adopt this practice can now afford to compos, the partiad loss is
compensated by the overall increased use of compost.

Recommendation: Decreaserelianceon or promotion of cement-lined compost pits. Thecash requirements
for thisstyleis out of reach of most farmers, and in attempts to save money on cement costs, most cement-
lined compogt pits we saw were dready starting to fall apart after only ayear or so use.

Recommendation: Increase promation of unlined compogt pitsin clay soils.

Recommendation: Increase promotion of surface compost piles, particularly in sandy soils where unlined
pitswould cavein. Egtablish smplefencing (usng for exampleGuiera senegal ensis branches) for surface
compost.

If aproject wants cement-lined compost pitsas part of the choicesavailableto farmers, one must recognize
that they are financidly out of reach for the mgority of farmers; most of the farmers we visited who had
cement-lined compost pits had other jobs (Alphabetization instructor for another project, etc) and as such
had a sufficient outsde cash flow to alow them to use this technology. Targeting only those people with
outside means will not lead to widespread adoption of compost. Cement-lined compost pitsdid create a
gpread effect in some cases, but for surface compost rather than cement-lined pits.

Recommendation: Allow establishment of credit program so those interested in cement-lined compost pits

candefray them over aperiod of time, with loan repayment occurring after thefirst harvest where compost
was used.
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Based on results from the PRASs done by the assessment team, it is obvious that the time required for
watering compost and for trangporting compost to thefiel dsareamagjor congtraintsto adopting thisactivity.
It is clear adoption rates can be significantly increased if these time demands were diminated or reduced.

Recommendation: Look upon donkey cartsasaNRM tool. Facilitate a credit program that would alow
groups or individuas to purchase carts for compost transport. Loans would be payable after the harvest
using compost.

Recommendation: To better accommodatefarmers time constraints, change compost-making season from
dry season to rainy seasonto reduce or even eliminate necessity of hand-drawing water for compost pile.
Compost would then be gpplied in the fields the following rainy season.

3.5 Manure

Manure spreading isatraditiona practice known and familiar to farmers. Assuchit will dwaysbedifficult
to attribute adoption rates to a particular project.

Recommendation: USAID should discontinue usng manure as an indicator for naturd resource
management adoption rates.

3.6 Improved Seeds

Based on PRA'sconducted by the assessment team in WINROCK and Rhodal e sites, it was apparent that
improved seeds are highly regarded by farmers, more seed would be used if available, and a "revolving
credit" management sysemworkswell for seed re-payment after harvest. Theflexibility shown from area
to area asto how high the pay-back in seeds should be alows one to take into account the local ability to
pay versustheloca demand for theseeds. Therevolving credit gpproach dlows sustainability in the short-
term, however as improved seeds can only be passed on for gpproximately three generations before an
infusion of new improved seed is required, alonger-term solution is needed.

Recommendation: Encourage establishment of a formd, improved seed distribution system through the
private sector to ensure long-term sustainability of improved seed use.
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3.7 Improved Cookstoves

Overdl, the promotion and adoption of improved cookstoves is a strong success across projects. Most
villages surveyed during this misson indicated amost universa adoption, and severa mentioned that they
were the source or recipients of cookstove training techniques in or from surrounding villages, which
indicates a strong pread effect is occurring.

There is good reason for the high adoption rate of cookstoves among those introduced to the practice.
After dl, cookstoves:

Cod little

° Are easy to repar (and repair techniques are easly mastered by stove owners ensuring
sudtanability)

° Reduce the need for fuewood by at least 1/3, and according to most women interviewed, the
savings often is closer to 1/2, and

° Reduce cooking time, reduce danger of childrenfalinginto cooking fire, reduce danger of women's
clothing catching fire, reduce amount of detritus which blows into cooking pot, ec.

In short, the huge time savings these cookstoves represent to women help explain the high adoption rate.
Furthermore, projects should be equaly enthusiastic about increasing the adoption rate of cookstoves -
the 33-50% reduction in adoptees fuelwood consumption undoubtedly has a more positive impact on
maintai ning/improving tree biomass levels than the reforestation efforts so heavily promoted by projectsin
the same zone.

Recommendation: Projects and USAID should make the promotion of improved cookstoves among their
highest NRM priorities particularly in the short to mid-term.

One of the very few drawbacks of cookstoves mentioned by women isthe need to repair clay cookstoves,
and for that they need to wait until after the seasonal ponds start to recede before they can get clay for
repairs. Consequently mobile stovesor stoves made out of meta would not havethisdisadvantage. While
many women will prefer a clay cookstove because they can make it themsdves, there are women who
would be willing to pay for ameta stovein order to avoid annud repairs.

Recommendation:; Encourage production of additiona cookstove stylesin order to gppedl to an evenwider
audience. Specificaly, promote metal cookstoves in addition to clay cookstoves.

Construction of meta stoves could easily evolve into an income generating activity ether for an individua
meta worker, or coordinated by awomen's group. The women contract with ametal worker to makea
certain number of stoves, and then sdll them in local markets ether & full price, or a areduced rate on
credit. Interest from this short-term loan would be rolled back into the women's fund.
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Recommendation: Provide training for local metal workersto learn how to construct metal cookstoves.

Recommendation: Add arevolving credit program for women to facilitate siove purchases and/or facilitate
women groups establishment of their own stove credit program.

3.8 Woodlots

Woodlots have been promoted for yearsin numerous villages so many farmers are quite familiar with this
NRM technique. As a reault, they are generdly technicaly well executed, with a preponderance of
Eucalyptus camaldulensis being planted. It isinteresting to note that when Eucal yptus was first planted
in Senega, many women objected to using it for fuelwood because of the acrid smoke, so it was grown
amog exclusvdy for congtruction wood. Yet it is clear that over the years more and more women are
willing to use Eucalyptus wood for cooking so woodlot production now goes to both construction and
fuelwood needs.

Because of the demand for cultivatable land however, woodlots are not dways feasble. Farmersin the
areas the team visited discussed the increasing difficulty of having falow fidds Block plantations, unlike
border plantingsor other configurations, requireaquas -permanent land-use changefrom agriculturetotree
production. Growing land pressure suggests that fewer and fewer farmers will be able to convert entire
fidlds to tree production and still meet their agriculturd needs, particularly in the coming decades (Gray
Tappen, personal communication). The possibleexceptiontothisisolder farmerswho have moreland than
they can reasonably actively farm, and find tree production as a convenient labor-saving way to continue
maintaning productive use of their land. As such, they will avoid accusations of having "abandoned” a
parcel of land (and potentidly having it re-assgned to someone outsde the family), while ensuring alower,
but eser income flow than other crops asthey age.

Recommendation: Recognize that dueto increasing land pressure, woodlot or block plantationswill beless
likdy to be adopted by farmers in the future, and as such emphasize other NRM activities instead of
woodlots.

3.9 Erosion Control

Numerous beginnings of rock bunds are ocurring, particularly in the Sdoum area of Senegd. Thisisan
important activity given that water infilitration is often a problem during the heavy but brief rainstypical of
the Sahel. Itisdsoadifficult activity to undertake, requiring alot of |abor, and in many cases, coordination
between neighbors.

Recommendation: To encourage farmers to participate in rock bund construction tie in this long-term
activity with one which will produce results in the short-term, for example, improved seeds.
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Recommendation: Provide credit programs to facilitate purchase of carts which can be used for transport
of rocks.
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4.0 Summary of | mplementation Recommendations Specific
to The CBNRM Project

General Observations. Thetypes of activities noted intheLUMP are wide-ranging (Sometimesamost
excessvey 0) yet theactivitiesbeing implemented as observed by the assessment team are generally much
morelimited. The CBNRM project has had a very narrow definition of what congtitutesa NRM activity,
and would profit by widening the definition to include other activities. Because the management of natura
resourcestendsto haveavery long-term focus, it seems particularly important to include activitiesthat have
gther an impact in the short to mid-term and/or that are income generating activities linked to more
traditiona NRM activities. Without these changes, adoption rates will be limited; farmers may be aware
of the long-term benefits of various NRM activities, but by necessty they are more interested in what they
can do to improve their livesin the short-term.

Many of the comments noted here cover very basic technical suggestions, and for the most part are based
on first generation CBNRM project Stes. Although quite smple in nature, without these improvements
there will be few positive NRM impacts at the end of the project. Thus, it is necessary to improve the
quality (or possibly just the quantity) of technica information given to villagers without reverting to atop-
down driven program. It has not been, nor should it be, project staff's role to directly provide these
technicdl trainings, but rather to assure that the quality they desireis being offered by the CERPs and other
technical providers, the quality of NRM technica information being dissemintated under the project's aegis
will ultimately impact the project's long-term effectiveness.

As the assessment team spent the mgority of fidd vidts in first generation stes, some of the
recommendations listed here may aready be under review by project saff for future NRM activities. The
CBNRM project staff have shown themselves willing to modify various organizationa and management
training policies of the project, and it is reasonable to assume that technica improvements are also being
undertaken.

4.1 LiveFencing

Recommendation: Continue to provide technica guidance to ensure spacing norms for live fencing are
respected.

Recommendation: Conduct sporadic technica monitoring and evauation to verify qudity of information
farmersarerecaiving from CERPteamsand othersproviding technica training and information at thevillage
level. Provide follow-up training and/or feedback to training providers if incorrect or incomplete
information is being given, as appears to be the case with live fencing.
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Recommendation: Encourage farmersto employ more than one speciesin the establishment of livefencing
(for example easily established Euphorbia in combination with a dower-growing thorny tree species) to
ensure the best long-term protection within the perimeter.

4.2 Field Trees

Recommendation: Conduct an andysisof the Jg-Jam A ssociation protection of natura regeneration project
inthe Fissel arrondissement to determine how its success can bereplicated in CBNRM sites. The project
combines alow-cost implementation scheme with decentrdization of authority from the Forest Serviceto
villages to achieve sgnificant and sustainable results

Recommendation: Revise technica form for Field Tree Plantations to meet technica recommendations
while ds0 providing the eesest outplanting configuration for farmers using animd traction. Changing from
10 m x 10 m spacing to 5 m x 20 m alows same bhiologica benefits, but dso accommodates farmers
needs.

Recommendation: Add protection of natura regeneration as a separate NRM activity sinceit is easy to
learn, extremely low cogt, requires few or no inputs not aready owned by farmers, and surviva rates are
very high (as naturd regeneration trees have dready survived beyond the high mortdity of atregs first
year). Protection of Natura Regeneration is an extremely efficient way to contribute to increased wood
production.

Recommendation: Incorporate protection of natura regeneration as part of the field trees activity for any
desired pecies exigting within that zone as these trees will cost less per tree and will have higher surviva
rates than nursery-grown trees.

Recommendation: Re-emphasize spacing normsfor windbreaks, thet is, five metersbetween treesand 3-5
meters between rows if asecond row of shorter treesisincluded. Technically idedl windbreaks requiring
four rows of trees are unlikely to be adopted due to land use pressures, and as such should not be over-
emphasized.

Recommendation: Stressimportance of establishing windbreak perpindicular to thewind to avoid atunndl

effect. Directions perpindicular to the wind should dways have firg priority, even if a farmer ultimately
wants to surround his or her whole field.

4.3 Tree Seedling Nurseries

Recommendation: Modify nursery technica form to explicitly discuss timing requirements for varioustree
Species.
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Recommendation: Establish regiond nursery calendars based on targeted outplanting date (ie after first
good rain); count backwards from when first good rain fdls (late May to early/mid-July depending on
CBNRM zone) and then count backwards to arrive at date a particular species must dready be sown in
the nursery. Timing for al other nursery activities (establishing nursery beds, filling pots, watering/weeding
pots prior to sowing, seed scarification, etc.), should aso be included and counted back to arrive at sart-
up dates for individua nursery aspects.

Recommendation: Project staff should resolve bureaucratic impedimentsto tree nurseries and other NRM
activities as quickly as possble to avoid negatively affecting tree surviva retes.

Recommendation: Adda" Selection of Species’ sub-heading to thetechnica form. Thissub-heading should
stress importance of meeting with people who will purchaseltake seedlings from the nursery to creste list
of species and quantitiesto grow

thisyear. The nursery manager should base his or her nursery onwhat the customer wants, not the other
way around.

Recommendation: Reduce over-reliance on tree seedling nurseries (and their accompagning problems) by
subdtituting protection of natura regeneration for outplanting wherever possible.

4.4 Compost

Recommendation: Allow establishment of credit program so thoseinterested in cement-lined compost pits
can defray their cost over a period of time, with loan repayment occurring after the first harvest where

compost would be used.

Recommendation: Promote use of unlined compost pits for clayey soils as aviabledternativeto themore
expensive cement-lined compogt pits.

Recommendation: Promote use of surface composting for sandy soils as a viable dternative to the more
expendve cement-lined compost pits.

Recommendation: To better accommodate farmers time congtraints (and thereby incresse likelihood of
adoption), change compost-making season from dry season to rainy season to reduce or even eiminate
necessity of hand-drawing water for compost pile.

45 Manure
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Recommendation: USAID should drop this technique as an indicator. This practice islwas not actively
promoted by any projects under SO2, and as applying manureisatraditiona NRM practice, it would be
very difficult to atribute any changes in adoption levelsto project impact.

4.6 Improved Seeds

Recommendation: Set-up links between farmersin CBNRM zones and Winrock/Peace Corps Seedsfor
Trees program.

4.7 Improved Cookstoves

Recommendation: Actively promote cookstove congtruction in al project zonesby providing or organizing
multiple cookstove condruction and maintenance trainings for village women. Given the sgnificant
reduction in fuelwood consumption coupled with the low cost of village-based trainings, it isinexcusable
not to make thisatop priority.

Recommendation: Encourage metal workersto produce metal cookstoves (aswell astheproject promoting
clay cookstoves) to assure that a variety of cookstove needs can be met. To support widespread
introduction of metal stoves during a preliminary period, the project should also consider providing a
subsidy to defray stove costs and/or establishing arevolving credit fund to help village women obtain metal
stoves.

4.8 Woodlots

Recommendation:  Implement a monitoring and evauation system to spot check the qudity of
technica ingruction being provided to farmers. Specifically, ensure outplanting
dates for woodlots are done early in the rainy season to enhance seedling surviva
rates.

Recommendation:  Encourage farmers and extenson workers to view the short species list on the
block plantation technicd form as a suggested sarting point rather than a
complete, exhaudtive lis.

Recommendation:  Ensurethat project policiesare clearly understood by al project participantsfrom

the beginning to avoid negative fedings and confusion about subsequent project
decisons.
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4.9 Erosion Control

Recommendation:  Reinforce technical training provided to villagersin proper establishment of rock
bunds.

Recommendati on: Establish and implement monitoring and eva uation system of rock bundtraining a village
leve to verify qudity of information villagers are receiving.

4.10 Other

In generd villagers have kept the numerous documents they had received from the project, but as most
villagers cannot read French, there often was confusion as to what the documents actually said. By
providing loca language literacy trainings and trandating technca and project information into a form
usable for villagers, they become more actively involved and empowered.

Recommendation: Conduct loca languageliteracy trainingsat villagelevel as precursor to project activities.

Recommendation: Create technical notes(fiches techniques) in nationd languages, and possibly in Arabic
for various technica subjects pertinent to project activities. Project staff should work with the CGRN,
CERP and animateur to determine who will be responsible for the digtribution of these notes to both the
zone promoteur and to the villagers actively involved in thet type of work.

Recommendation: Incorporate project technical forms, National Forestry Code and other NRM related
information into literacy trainings to reinforce information learned in technica trainings.

Having project staff conduct sporadic quality control of technica trainings from villagers perspectives
would serve asuseful part of afeedback loop for project staff. Thiscould include averba description from
the villager who was trained as to what he or she specificaly learned, viewing how the villager gpplied the
information him or hersdf, and asking others who were taught by that villager to do the same thing. This
should bedoneindividualy, not in groups so asto ascertain what information isbeing correctly understood
and what areas that may need future reinforcing by the CERP team.

Recommendation: Have the M& E section of CBNRM conduct Customer Satisfaction Surveysto include
the depth and appropriateness of technical training delivered to villagers using the villagers perspective.

Findly, many villagerssaid they were encouraged to plant Eucal yptus treesin somewhat saline soils. The
rationale indicated to villagers was not only is Eucal yptus camal dulensis sdt tolerant, that it will remove
sdts from the soil, thereby alowing the land to be used for other activities such as gardening. While E.
camaldulensis is somewhat sdt-tolerant, it cannot remove sdt from soil (Michad Shannon et d. 1998;
personal communication with Ann Gibson, Department of Foresiry, Audiralian Nationd Univergity). Low-
lying areaswith sdinesoilswill not bereclaimed by Eucal yptuscamal dulensisfor future gardening, at least

B35 64



not with the variety used in tropicd parts of the world (There is some hopeful research in this area for a
vaiety of E.camaldulensis grown intemperate climates). Project staff need to correct the source of this
mignformation to retain credibility with villagers. Furthermore, the project should ensure that villagers
undergtand the limitations of Eucalyptus.
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1.0 Introduction

1.1 Background

The overdl purpose of the: “Impact Assessment for the USAID/Senegal AG/NR Strategic Objective No.
2" isto determineif USAID’s NRM investments during the life of the NRM SO have had any sustaingble
postive impact. If so, there is strong argument for continuing to support NRM through CBNRM (and
other activities to be added to the Mission portfolio in the future) to ensure that the NRM technologiesare
promoted and adopted on alarger scale throughout Senegd. To do so, however, the technol ogies should
firdt be subjected to financid and economic andysis to determine if they are sufficiently atractive to the
intended beneficiaries without any further outside financia support from donors in the forms of subsdies,
meatching grants, or other direct financid incentives, other than technical assistance only. Such an economic
focus is dmost universaly missing from USAID’ sNRM portfolio with the exception of only afew cases®.
Most of the technologies have been promoted on the basis of their biologica and environmenta benefits,
only assuming thet they are financidly and economically feasbleaswell. Thislack of explicit economic
focus hinders the desired spread effect of the NRM technologies throughout Senegd as farmers are not
well informed about their rdative financid attractiveness in which they are invited to participate.

The background for the financia and economic analyses developed in thisreport iswel summarizedin the
conclusions and recommendations section of the USAID/Senegd Limited Natural Resource Management
Impact Assessment (Christophersen et d, 1998):

“Although USAID/Senegal’ SNRM portfolio can demonstrate (withthe K APsand project mini-K APs)
that the rate of degradation of Senegal’s natural resource base is slowing down, it remains largely
unknown if yet additional positive economic impacts could not have been achieved if the NRM

practices promoted had been subjected to rigorous financial and economic analysis from the
perspectives of the intended beneficiaries. There is ageneral absence of an explicit emphasis in the
NRM portfolio of activities on knowing the economic and financial realities of the NRM practices
extended. It isimplicitly assumed, for example, that if farmersimplement NRM practices X, Y, and Z,
then these practices must be financially feasible, otherwise farmers would not implement them. This
assumption isvalid only to alimited extent, however. The practices extended to and adopted by the
farmers may be and probably are financially feasible, butitisnot known if the specific configurations
of these practices are the most attractive onesfrom thefarmers’ perspectives. It should be important
for the extension workers to be aware of the economic realities of different technical configurations

15 Some scattered (and not well distributed) efforts have been made, including: a) Aifa Fatimata Ndoye and
Aminata Faye who recently (1998) analyzed composting activities from both the socio-economic and
economic perspectives, b) G. Edward Karch who carried out financial analysis of different agroforestry and
forestry activities for the USAID Reforestation Project in 1991, and c) Michael Satin (1997) who carried out
financial analysis of live fencing and windbreak technologiesin the Kaolack region. None of these efforts
included any aggregation scenarios in accordance with devel opment targetsto project the impacts on
farmer incomes and/or volumes of commodities produced.
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of the same NRM practices. Live fences, for example, can consist of euphorbia plants which is the
dominant type of fence seen all over Senegal, and the type of fence usually extended. These fences
only provide protection, however, and they typically attract snakes—a side effect not much
appreciated by the farmers. There are many different technical live fence configurationswhich do not
attract snakes, which requiredifferent |evel sof investments and maintenance regimes, and which also
generate other commercially valuable products such as fuelwood, poles, and fruits. These technical
alternatives should be known by the extension workersintermsof both their biological and economic
advantages and disadvantages. Once the participatory approach has recommended live fences as a
favored NRM practice in the village, therefore, the automatic technical answer for implementation,
therefore, should not always be the euphorbiafence, but include other technically sound options as
well, which pass the test of farmer-perspective financial feasibility.”

USAID NRM SO 2, KIR B indicators provided the guidance for the kinds of interventions to subject to
farmer-perspective financia andyss. These included both the current and proposed indicators as
discussed in the limited assessment report (1998). Brief summary descriptions of selected indicators
anayzed are provided below.

1.1.1 Composting

Of dl the NRM technologies promoted by USAID and others, composting is probably the one most
difficult to convincefarmersto adopt. Therearemany well published constraintsto adoption, including lack
of water, biomass and manure, thefinancia meansto build the compost pits, the means of trangport to haul
water and biomass to and from the pits, and lack of phosphates and improved seeds to complement the
compogting (Faye 1998 and Ndoye 1998). Farmers, therefore, are generdly reluctant to adopt unless
project subsidies are generous — the bottom line is that the rate of adoption has been far short of
spectacular. Few will implement unless donors pay them to do so.

Economics asde, compogting is important because it addresses the fundamentd problem of soil fertility in
the most comprehensive way. Windbreaks, rock dikes, and live fences are NRM technologies of
congderable proven merit, indeed, but they are of limited vaue unless the Sructure of the protected soils
are aso improved through composting and/or manuring techniques. Likewise, the promotion of improved
millet seeds has little meaning unless it is done in combination with a much improved soil fertility
management such as composgting, and to alesser degree, manuring. Although farmerswill typicaly lament
the withdrawd of subsidiesfor chemicd fertilizer asthe main reason for the low yields, thelr awareness of
the possibilities offered by combining (less) chemicad fertilizer with organic compost remains low. They
willingly participate in project-sponsored composting schemes only if the direct incentives are attractive
(i.e., the project pays for the construction of the cement pits and provides the needed equipment). They
will rardly make the necessary invesments on their own.

A mgor missng ingredient to adoption, it is hypothesized here, is the aosence of information on the
economics of composting by physically demongrating the differences between composted and non-
composted fields and trand ating these differencesinto direct impacts on farmer incomes. Farmersarewsl|
aware that composting increases crop yields, but not whether the returns judtify the investments required
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(labor and/or cash) if subsdieswere not available. Moreover, if one were to determine the economics of
dry season composting when the congtraints are most imposing, it would probably show up less attractive
than other technologies. Dry season composting has been promoted more so than wet season composting
with scant attention paid to resolving some of the most troublesome congraints. If some of the mgor
condraints were removed as briefly discussed below, the economics of composting could be more
atractive and therate of adoption shouldincrease, al esebeing equd, particularly if farmerswere provided
the opportunity to make economically informed decisons. The following severd points are based on
interviews with ISRA/Bambey researchers who claim to have the“solutions’ to most of the condtraintsto
compogting. If these indeed are redigtic solutions, then the prospects for composting should be bright
because: @) they would reduce costs, and b) increased adoption would be a function of including the
technica cost-reducing nuancesinto the extension packagesfor thefarmers. Field observations, however,
clearly indicate the opposite. The anaysis presented in thisreport will reflect different kinds of composting
schemes, ranging from the traditiond to the more complex cement pit composting techniques.

° Water constraint: Researchers dam that composting during the rainy season rather than thedry
season is eminently feesbleif farmerswould only changetheir factors of production dightly. Rainy
Season composting would reduce the need for watering to nearly zero. The conventiona wisdom
agand thisisthat labor isvery much occupied during therainy season and would not havethetime
to spend on preparing the compost pit. If, however, the pit has dready been constructed, the
process of filling it is not that time consuming —most of the work required falls within the scope of
preparing the fidds at the sart of the rainy season. A part of this work involves raking up the
remaining crop residues from the previous season into piles, which are typicaly burned. Instead,
these residues could be used for composting during the rainy season and be ready for application
next year.

° Availability of biomass: Accordingto ISRA, thisismuch lessof acongraint than usualy clamed.
A typicd millet hectare will contain five to Sx tons of crop residues which is gradualy used over
time for different purposes. Ontop of thelist isthe extraction of the highest quaity millet salksfor
the congtruction of fences around the village compounds (paisades)'®. Thisisfollowed dosdy in
priority by livestock grazing of the remaining millet sakseither directly inthefield, or onacut and
carry bass. Theremaining uncontested volume of organic biomass per hectare (for which there
currently is no market) at Ste preparation time is estimated to be gpproximately two tons per
hectare. This biomassis usudly collected and burned as part of the Site preparation — it could,
instead be used for composting. The millet production areain the Kaolack region, for example,
amounts to some 332,000 hectares (Bucknd et a, 1997), or roughly equivaent to 664,000 tons
of uncontested biomass available for composting (if ISRA’s estimatesare correct), far exceeding
the biomass currently used in project supported composting schemes. At an gpplication rate of

8 Infact, thereisafairly thriving market for high quality millet stalks sold in “bottes” for 250 FCFA each.
One hectareis estimated to contain 100 such bottes, or atotal value of 25,000 FCFA.
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(the suboptimal) two tons of compost per hectare!”, this available volume could potentialy cover
at least aquarter of the entire millet production areaiin the Kaolack region, far in excessof thearea
currently covered by composting. Added to thisuncontested supply isthe annua volumeof retired
millet stak fencing around compounds and livestock pens.’®

Availability of labor and lack of equipment: Composting is, more often than not, associated
with a proportionaly heavy demand on labor which is otherwise in short supply. Once the
compost pit has been congtructed, however, the labor requirements are not prohibitive if the
composting occursonly during therainy season (asdiscussed above). Thiswould reducethelabor
needed for watering to nearly zero. Moreover, if sufficient attention were given to provide credit
for thefarmersto procure essentid equipment for composting (including acharette), then the labor
requirements would be reduced yet further. The charette and other equipment would aso be
labor-saving devicesin other regular farming operations. The availability of equipment (or lack
thereof) isincluded asavariablein the andytica framework developed for this study, based partly
on standard cost estimates for different technologies provided by CBNRM.

Lack of financial means: Thisis perhaps the most quoted congtraint — farmers do not have the
financid means with which to invest in the congtruction of cement pits; hence, those who practice
composting will do soabove-ground, or inunlined clay pits. Understandably, farmerscannot invest
in anything that requires cash if the cash is not available. It seems that only NRM technologies
requiring labor investments harbor reasonably good prospects for increased adoption over time.

The need for cash for investments, however, should not a &l deter the consideration of
technologies requiring cash invesments. Promoting only the [abor investment technologies could
mean foregoing the best technol ogies — those most often associated with superior rates of return.
In this context, there has been much discussion about the kinds of compost pits to promote and
many experts (if not most) disagree for good reasons. ISRA/Bambey argues strongly for the
cement compost pits because the qudity of the above-ground compost isclaimed to befar inferior
to compost produced in the cement pits. The latter retain the nutrients, the former much less so.
Others argue vehemently for composting schemes that do not require up-front cash investments.
In this study, the latter istested —the economics of compost pitsdug in clay soilsonly (no cement),
sgncethisreflectswhat farmerswould probably implement given redigtic fidd circumstancesin the
present. Cement pits are currently built and in use, but only if heavily subsdized. If, however, it

171t is estimated (interview with CBNRM ) that, in order to fill one small compost pit (four m? capacity) will
require approximately 12 charettes of millet stalks, or roughly two tons of biomass, plus 800 to 1000 kilos of
manure. The finished compost will be sufficient to cover 1/4 hectare at arate of two tons per hectare.

18 This, of course, will only be possibleif the other constraint—-manure—is composted with the millet stalks

(and other biomass, including household organic waste) instead of applying it directly onto thefields, asis
currently the most commonplace practice.
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becomes increasingly obvious and well documented over time that the cement pits outperform the
above-the-ground or clay pits in economic terms, then the focus of the extension message should
be changed and the availahility of credit to dlow farmersto invest facilitated.
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1.1.2 LiveFences

Live fences are promoted as a means to replace dead fences in the farm landscape and to add to the
vegetative cover in the target areas. Dead fences (usudly involving the collection and piling of thorny
branches around smdll farm fildsin need of protection againgt livestock intruson) arer @) time consuming
to build, b) environmentaly destructive as the fences must occasiondly be replaced (thorny biomass is
collected from elsewhere), and ¢) provide no other benefit than protection. Livefences, onthe other hand,
are: @) environmentaly friendly since they add to the vegetative cover in the area rather than reduceit, b)
once inddled, they need not be replaced, and ¢) they provide benefits in addition to protection against
livestock intrusionin theformsof fuelwood, polewood, and other products, depending on the speciesused.
Farmers will typicaly fence areas to protect cash crops such as manioc and others, and/or around
gardening plots.

As dated in the Limited Assessment report (1998) the adoption of live fencesis not generally constrained
by lack of knowledge. It generdly indicates a desire to intensify production on the fenced parcd and is,
therefore, often accompanied by other NRM investments such as manioc production, tree planting, or
irrigation schemes. The economicsof live fencesis documented to some extent in Satin (1998) and Karch
(1991). Both carried out financid analyses of live fences and found them to be eminently feasible from the
farmers perspectives. Both used a partia budget approach by determining the incrementd increases to
a farmer’s workload by adding the live fences to the current farming system, thus adding the additiond
inputs needed to include the practice.

In hisandyss, Satin (1998) counted the increased revenues from the live fences only, not what is grown
indde. The sources of revenues, therefore, included the wood products (fuelwood and poles mostly) and
fruitsand other productswhich can besoldinlocal markets. Karch (1991) reported internal rates of return
(IRR) in excess of 80 percent from the live fences, and more than 50,000 FCFA NPV per hectare,
accounting for the increased benefits (wood and other products) harvestable from the fences themselves,
plus the benefits from increased crop valuesinsdethe enclosures. In summary, both authorsfound thelive
fence intervention to be comfortably feasble from the perspective of individud participating farmers.

A magor weekness of both analyses was the failure to explicitly list and discuss the key assumptions—the
live fence configurations (size of the average enclosures) are not known, nor what the live fences are
intended to protect. It is, for example, not usud for farmers to enclose millet or peanut fidds, as was
assumed by Karch. A more common practice is to enclose fidds for the purpose of growing new cash
crops, such as manioc —fields often associated with relatively low opportunity costs—or ill suited for millet
and/or peanut production. The mgjor land use foregone, therefore, may be grazing.

1.1.3 Fiedd  Trees

Hed trees, particularly the Kad (Faidherbia albida), are widely promoted by donors, NGOsand ISRA
dike. Sufficient presence of these trees in the farm landscape substantially increases crop yields, hence
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their planting and protection from livestock trampling (and consumption) during the establishment period
is strongly encouraged. Farmers, on the other hand, may be reluctant to do so because: @) they canill
afford to give up any cultivable space to trees, b) the financid means to procure protection devices or
know-how to build them (if protection devices are needed) may belacking, and/or c) labor may bein short
supply. Moreover, farmers were advised, in the not so distant past, that field trees should be removed to
make way for plows, chemica fertilizers, and peanut production (Christophersen et a, 1998). Today,
effortsto reversethisunfortunate advice are underway. ThelRR for theinvestment infield treesinvestment
was found by Karch (1991) to be 115 percent, financidly very atractive from the farmer’ s perspective,
indeed. The benefits counted included increased crop yield and sale of podsand leaves, measured againgt
minimal protection cods (i.e., protecting the young trees with thorn bushes instead of iron baskets). The
magjor weakness of the sudy isin its falure to provide any detailed specification of assumptions in the
report, nor any mention of the current incidence of fied trees in the farm landscape vs the optima
incidence.

1.1.4 Woodlots

Revegetation of the farm landscape with woodlots is an option often exercised by farmers in many
countries, Senega included to some extent, when the economics tree production outperforms the
economics of food production and/or reduces risk due to diversification of the farming system!®.
Determining the economic feasibility between different land use options and informing the farmers about
the resultsthrough woodl ot demonstrationsisessentid. Promoting woodlots should not be done solely on
the bads of the environmenta and ecologica benefits — the economic attractiveness of producing trees
should bein theforefront of the extension gpproach. Karch (1991) found block plantations of Eucal yptus
camaldulensis to be eminently financialy feasble from farmer’ s perspective (IRR 32 percent), athough
they did not rank high relaive to other interventions such as the protection of field trees, live fences and
windbreaks, and fruit trees, and others (no. 8 out of 9 interventions analyzed). CBNRM has aso recently
carried out (1998) some smplefinancid feashility testsfor woodlots based on classical forestry principles
(4 x 4 meter gpacing including thinning regimes and harvesting at the optima biologica rotation age when
the mean annua incrementa growth ismaximized), finding them to befinancialy feasble from thefarmers
perspectives.

1.1.5 Rock Dikes

Heavy eroson isamagor limiting factor to food production in Senegd — the inahility of tired soilsto retain
moisture. Millet, sorghum, and millet fields are, more often than not, characterized by expansve areaswith
some s ope proneto heavy water runoff. Unlessthese areasare subjected to water conservation measures,
they will gradudly erode away to the point where their restoration will be too costly and the land must be
abandoned. Rock dikesdrategicaly placed dong thecontoursinthefarmfiddsisardatively smpleNRM

19 | the resources are avail able, woodlots reduce risk, provide and additional source of revenue for people
in or near retirement, and perhaps along-term claim to a piece of land.
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technique that can have aggnificant impact on crop yidds, particularly in areaswith low rainfal (300to 500
mm per year). Inthesearess, every drop of rain counts— it isessentia that the runoff be dowed to dlow
the water enough timeto filter into the soils. The smal amount of additiond moisture & criticd periodsin
plant development provided by the technique can have a dramatic impact on crop yields. Note aso,
however, that barriers of trees, shrubs, or grass planted in the same manner can have asmilar impact, and
is particularly useful in those areas where rocks are not readily available.

Little evidence on the economics of rock dikes appears to be available, a least for Senegd.
Christophersen et a (1988) documented up to a 50-percent increase in crop yidlds in Mdi following the
indalation of rock dikes and gully plugs to semthe water runoff, and apositiverate of return. Thelatter,
of course, depends on the availability of nearby rocks and the relative ease with which they can be mined.
Building rock dikes is back-breaking work and the economics should be well documented before the
technology is heavily promoted.

1.1.6 Improved Cookstoves

Adoption of improved cookstoves contributes significantly to broader NRM gods. It is highly gender
specific and decreases women’ sworkload, saving time that can be used for other activities of production.
Theimproved soves component is anayzed differently than the other NRM technologies— more from the
perspective of the amount of wood and time saved and less from the economic or financial perspectives.
Sinceonly clay Sovesare consgdered for purposes of theandyss, thereisno potentid for the devel opment
of any private enterprise to build and sdl stoves, hence no financia feashility to consder from the
perspectives of those who build them. They are not sold — people are, instead, trained in how to build and
operate them. Villagers who have received training tend to adopt the stoves because the advantages are
obvious. Thosewho have not recelved the training tend to dill use the highly inefficient three-stone stoves.
Clearly, the use of improved woodstoves that save fuewood should be prioritized. The limiting factor,
however, is the avalahility of trainers to work full time in villages training people in how to build and
maintain the improved stoves. One specidist can train dozens of women in atraining-of-trainers program
inonly afew weeks. In turn, the trained women can train others and the technique will spread. Many
women in KAED, Winrock, and Rodale villages are probably dready well equipped with the necessary
knowledge to function as trainers for other neighboring villages.

Of particular economic significance in this woodstoves component of the study is to demonstrate the
obvious advantages of saving fudwood rather than producing it. Consder the following example: if the
improved stove saves 30 percent, 100,000 n¥ of wood will generate 21,000 tons of fuelwood saved
(assuming one solid m? of fuelwood weighs 700 kg — 100,000 m® x 700 kg x 30 percent = 21,000 tons),
assuming that dl of thewood isburned in theimproved soves. One hectare of planted eucayptustypicdly
produces 25 n? of wood every five years (or growing & arate of five m¥/ha per year), of which, say 25
percent is fudwood (the largest portion of the volume will be sold as poles which typicdly fetch higher
market prices). Only 6.25 n¥, therefore, will used/sold as fuelwood, or atota of 4,375 kg dry weight
(approximately 4.4 tons per hectare). Since this volume will be available only once every five years, an
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annual volume of this magnitude (the 4.4 tons) will require atota of five hectares planted one year apart.
To produce 21,000 tons of fuelwood per year (equal to the saving from the 100,000 m°), therefore, 4,800
hectares must be planted every year for five years (or a tota of 24,000 hectares). It is obvious that
improved sovesarefar more cost-effective, particularly inview of thefact that soveswill generate savings
right away —thereis no 5-year waiting period.

Producing the 100,000 n?® of wood in plantations over an area of 24,000 hectares would certainly be a
magor undertaking, and indeed a desired oneiif it were dso financidly feasible to do. However, 24,000
hectaresisalarge areafor which competitive land uses are certain, many probably associated with higher
and better economic uses (perhaps the production of manioc, or other cash crops). 1t would befar easier
to avoid theland use competitivenessand other constraintsto wood production by saving thewood through
the use of the improved stoves instead.

A note of caution isin order, however. The potentid wood savings obtained in laboratories will typicaly
be far greater than in redlity, as demondirated in Section 3 below. The lower saving isattributableto two
magjor factors. a) the stoves are not used properly; i.e., they save less in actua use than laboratory
conditions cdlam, and b) only a fraction of the wood collected is actualy burned in the improved stoves.
The 3-stone stove located next to the improved stove may be just as busy because the latter cannot
accommodate dl of the cooking needed during holidays and specid feasts. Moreover, afar percentage
of the wood may be burned in open fires for heat during the cold season, and to provide lighting. The
actud savings generated under redidtic field conditions, therefore, are usudly far lower than the potential
savings the improved stove proponents claim.

1.2 TheAnalytical Approach

The andytica gpproach issmple—to confirm or rgject thefinancid feasibility of severd NRM technologies
supported by USAID over the years from the farmers perspectives, as published in the reports cited
above. Thisif followed by aggregation scenarios reflecting the KAP adoption rates to determine what the
investments bought —the economic returns — and physica outputs.

The duggish rate of adoption of the different technologies over time can probably, at least, be partidly
explained by: a) the abasence of any overt focus on the financid atractiveness of the technologies from the
farmers perspectives(or dternatively, thelack of financid attractivenessdissuadesfarmers), and b) donors
(USAID included) have established a precedent of subsidizing farmers to adopt the practices making
adoptionmoreafunction of thesubsidiesrather than the meritsof thetechnologiesthemsdves. Why should
farmers adopt something on their own if donors are reedy and willing to pay them to do so? Subsistence
leve farmerstend to berisk averse and will typicaly opt for technologieswith which they arefamiliar, even
though they only produce enough to just feed the families with little or no surplus to sdl on the locdl
markets. Thereiscurrently little gppreciation for the fundamental economic principle of shifting factors of
production(land, |abor and capital) into themost economically efficient production schemesunlessand until
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the basic subsistence needs aremet. In short, thismode of operation describes®locd fidd redities’ within
whichdonor assistancetendsto confineitself —extending technical assistance and other support only within
the context of the observed field congtraints. A case in point is cement pit composting as opposed to
above-the ground composting as discussed above. The adoption of the former without subsidies has been
near zero because of the fact that the cement pits require cash investments which the farmers canill afford,
despite the fact that the qudity of the compost produced in the cement pitsis far above the above-the-
ground compogt. If the economic attractiveness of the cement pits is demongtrated to be higher than the
dternatives, farmers would, by definition, be better off with the more expengve dternative and donors
should not abandon it. The differencesin the financid attractiveness between the two aternatives should
eventually be clearly demongtrated and be made an integra part of the extension message.

1.2.1 Population and Areas

Table 1.1 shows the regions included in the anaytical framework developed for this study — Fatick and
Kaolack regions — both are part of the SO2 zone surveyed in the KAPs. These regions of relatively
religble rainfall have been consdered USAID target areasfor many years having received support through
activities such as KAED, OFPEP, NRBAR, PVO/NGO Support, and CBNRMZ, The table also
summarizes the information relevant to the analyses with respect to area, population, population growth,
and millet production. Asindicated, Kaolack isthe most populousregion. Both are associated with afairly
high rate of population growth — three percent. This rate means that the burden on the improved NRM
technologies to increase production to offset the impact of the population growth is quite substantial. For
purposes of the andysis, only the millet/sorghum areais considered digible for improved NRM techniques
(the staple crops) to be consgtent with the need to address food security before promoting other
technologies. Thetota areain these crops, therefore, comprisesthe upper limit to the aggregation schemes
developed and andyzed laer in this report. The higher the targets, the more one presumably could
accomplishwith repect to food security, particularly when accounting for thelong runimpact of population
growth on food security.

Table 1.1: Population and Area

opulation and area Fatick Kaolack
Population 684997 1090263
Population growth per year 3.0% 3.0%
Total area (hectares) 793500 1601000
Area devoted to millet/sorghum production (hectares) 139000 332500
Current millet production per year (tons) 87600 267700

Sources; Buckndll et d, 1997

2 The other two regionsin the SO2 KAP survey — K olda and Tambacounda— were not included in the
analytical framework for lack of time and budget. The results presented for the Fatick and Kaolack regions
are indicative for the excluded regions a so, however; i.e., if the interventions tested are feasible in Kaolack
and Fatick, they will likely be feasible in Kolda and Tambacounda as well.
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1.2.2 Perspectives

The andytica gpproach teken is, first and foremog, to determine the feasibility of the NRM technologies
from the perspective of the intended beneficiaries — the locd farming communities who largely operate
under subsistence level conditions. It is essentid to first demondrate that dl field activities are financidly
strong from the perspective of the participants before continuing to promote them on alarge scale. If not
feadble, loca participation will not be forthcoming as evidenced inthe KAPsby thefairly duggish rates of
adoption for certain technologies, even when subsidized. All of the results are expressed in terms of net
present values (NPV) and/or internal rates of return (IRR) on a per hectare basis.

Once having determined the farmer-perspective financid feasbility of the improved techniques on a per
hectare bag's, the next step isto retain the most promising ones and reject others that are obvioudy not
comptitive (based not only on thefinancia and economic criteria, but on cultura, socia, and technological
criteria as well).  The retained interventions are then aggregated in accordance with targets to provide
edimates of the possible aggregate impact. The aggregate analysis is adso the economic analyss carried
out from the perspective of the GOS. It congsts of: @) usng shadow prices for key variables such asthe
discount rate?*, and b) multiplying the net cash flows (NCF) of the per hectare andlysi's by the number of
hectares targeted in each region using fied interventions in accordance with development targets derived
from the investment packages (for which financid feasibility will have been determined).

1.2.3 Elementsof the Analytical M odel

The andytica mode wasdeveloped on Lotus 123 whichiseadly converted to Microsoft Excdl. It contains
separate templates on theinterventions briefly discussed abovefor andysison both aper hectare bassand
in the aggregate. Theinput and output templates are kept separate for ease of operation. All results are
expressed in NPV and IRR terms, both for the per hectare and aggregate anayses.

1.2.4 Limitations
There are, of course, severa limitations to the analyses presented in this report:

o Fir st, only a smal fraction of the improved technologies have been subjected to financid and
economic andysis — dl should be smilarly andyzed as a matter of formad routine among activity
implementors. TheKnowledge, Attitudesand Practices (KAP) survey carried for 1998istracking
some 15 leading indicators (NRM techniques) and six supporting indicators. Only six NRM
techniques are analyzed in this study.

2L See discussion on shadow prices in Section 4 below — only the discount rate is shadow priced for
purposes of the analysis.
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° Second, as with any analytica framework, the modd developed for purposes of this andyss
cannot capture dl field redlities, particularly with respect to the price, cost, and productivity
projections over time. For example, the marketability of theincreased production of crops and/or
wood needs to be confirmed — it is assumed that ready-made markets exist for any increases in
production as aresult of USAID’ s support of field interventions.

° Third, the study does not include estimates of price and income eagticities for the commodities
produced because the demands for the crops and/or commodities anayzed were not estimated in
detail.

° Fourth and findly, the andyses and corresponding results reflect interventions that are based on
certain technica configurationsand levels of management intensity that may be different fromthose
actudly promoted by and implemented with USAID support. Technicd variantsof the samekinds
of interventions will generate different financia results, but not necessarily enough to warrant re-
andysesin every case.

The purpose of the andysisis thregfold: @) to revisit whatever little has been done on the economics front
to confirm and/or reect the conclusions stated in this work as to the feasibility of the interventions
promoted, b) if feasble from the perspective of the intended beneficiaries, to speculate on why the
interventions have not been adopted on alarger scale, and ¢) indtill vigor in promating interventionson the
basis of their economic attractiveness through CBNRM and other USAID activities.
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2.0 Financial Analysis Assumptions

2.1 Introduction

The section providesadetailed listing and brief discussons of dl the assumptionsused inthe analysis. The
assumptions are documented to the extent possible, although some are only estimated based on responses
obtained in fidd interviews. Severd assumptions are based on field interviews conducted during the
Limited Assessment effort in January 1998 and during the current misson. Somevarigblesareintentiondly
not documented but instead used for calibrating purposes; i.e., activated to find feasibility breakeven points
in benefits and/or costs. The extent of subsidies needed in order to reach financid feasibility from the
perspective of the participant farmers, and the opportunity cost of land, are two examples. The subsidy
vaidble is closdly related to the CBNRM Activity where matching grants form an integra part of the
approach to adoption of the improved NRM technologies. Once a proposed field activity has been
approved by the NRM committees for an area, the level of cost matching is negotiated with the intended
beneficiaries— how much the project will contribute to defray the cogts of thefidd activities. The matching
of costsisdoneregardless of whether the proposed interventionsare financiadly feasible on their own merit.

Mogt of the assumptions used in the financid andyss are anchored to specific NRM technologies with
respect to inputs and outputs and management intensity. Any change in the assumptions will generate
different results. Included are assumptions on the financia discount rate, real cost and price appreciation
rates, prices, costs, and yield responses to implementing the technologies and technology specific
assumptions.

2.2 Generic Assumptions

Following are brief discussons on severd assumptions genericaly gpplicable to dl of the techniques
andyzed.

2.2.1 Analytical TimeHorizon

The anayticd time horizon assumed for dl of the interventions (except the improved stoves) is 15 years.
This accommodates dl forestry interventions (woodlots, field trees, live fences) for which the time period
between theinvestmentsand redlization of the benefitsisrdatively long. The 15-year andytica time period
isdso aufficiently long for the other interventions aswell.

2.2.2 Discount Rate, Cost and Price Appreciation Rates
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The economic assumptions relaing to the discount rate and the extent to which prices and costs are likely
to change (increase and/or decreasein red termsinthefuture) aresummarizedin Tables2.1- 2.3. Table
2.1 shows the assumptions used, Tables 2.2 and 2.3 show how they were derived. A highred financid
discount rate of 30 percent isassumed, morethan threetimesthe documented redl rate of interest prevailing
in the Senegal ese economy with respect to lending from the agricultural credit ingtitutions (see Table 2.2).
This high rate is assumed in order to capture, or offset, the very important risk factor inherent among
subsigtence level farmers — the proposed technologies must clearly demondtrate that the intended
beneficiaries will be financidly much better off with them than without them, particularly if the time period
between making the investments and regping the rewards islong. As stated by French (1979): "For an
impoverished villager, ayear from now is very far away. Consciousness must be focused on apresent in
which the margins for survivd are extremely narrow.” The implicit discount rate that a peasant places on

making changes is therefore typicaly very high.

Table 2.1: Discount Rate, Price and Cost Appreciation Rates

Assumptions Farmer Per spective (Financial)
Discount rate 30 percent
Price appreciation rate 0 percent
Cost appreciation rate 0 percent
Table 2.2: Derivation of the Discount Rate
Consumer Annual Bank Lending
Year Price Index Change (%) Rate (%)
1987 100 15.00%
1988 101.9 1.90% 15.00%
1989 101.6 -0.29% 15.00%
1990 102.4 0.79% 15.00%
1991 103.7 1.27% 15.00%
1992 104.7 0.96% 15.00%
1993 107.9 3.06% 15.00%
1994 146.9 36.14% 15.00%
1995 164.4 11.91% 15.00%
1996 176.2 7.18% 15.00%
1997 182.2 3.41% 15.00%
1998 177.5 -2.58% 15.00%
lAverage 5.80% 15.00%
Real rate 8.70%

Source: Ministére de Finance, Direction Statigtique
The choice of the 30-percent farmer-perspective discount rate is based to some extent on the information

givenin Table 2.2 showing the behavior of the generd consumer price index in Senegd for over the last
12 years (1987 - 1998). The average rate of inflation has been less than six percent per year. Over the
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same time period, the average lending rate at Centre Nationa du Credit Agricole Sénégal (CNCAS) has
been roughly 15 percent for non-guaranteed short-term loans (up to oneyear)?. The caculated redl rate
of interest gpplicable to the agriculturd sector is, therefore, in the neighborhood of 8.7 percent:

((1+0.15)/(1+0.058) - 1) x 100 = 8.7 percent.

For purposes of the base case andysis, adiscount rate more than three times the documented red rateis
assumed in order to capture al of therea and perceived risksinvolved. If the proposed interventionsare
dill finenddly feesble given this assumption, one can be reasonable certain that the intended beneficiaries
will be subgtantialy better off with the interventions than without them.

The background justification for assuming the zero gppreciation rates for costs and pricesis presented in
Table 2.3. Applying the same generd consumer priceindex asin Table 2.2 to agricultura prices, and a
labor cost index to compute the real changesin labor costs, one concludes that redl prices and costs have
declined somewhat over the 1987 - 98 time period (labor costs at adightly steeper rate). For purposes
of the anadlyd's, however, both are assumed to remain at zero percent for the andytica time period — the
difference in the rates of decline over time between the two variables does not warrant any grester
precision in the assumptions?®

Table 2.3: Derivation of Real Price and Cost Appreciation Rates

Consumer Ag. Sector Real Ag. % Change Labor Real % Change
Price Price Sector Price Ag. Price Cost Lab.Cost Lab. Cost

Year Index Index Index Index Index Index Index
1987 100 100 100.00 100 100.00
1988 101.9 100.5 98.63 -1.37% 100 98.14 -1.86%
1989 101.6 103 101.38 2.79% 100.8 99.21 1.10%
1990 102.4 93 90.82 -10.41% 101.2 98.83 -0.39%
1991 103.7 94.1 90.74 -0.09% 100.8 97.20 -1.64%
1992 104.7 98.6 94.17 3.78% 100.8 96.28 -0.96%
1993 107.9 100.1 92.77 -1.49% 101.5 94.07 -2.29%
1994 146.9 116.8 79.51 -14.29% 106.3 72.36 -23.08%
1995 164.4 133.2 81.02 1.90% 113.2 68.86 -4.84%
1996 176.2 141.2 80.14 -1.09% 108.9 61.80 -10.24%
1997 182.2 136.7 75.03 -6.38% 109 59.82 -3.20%
1998 177.5 154.8 87.21 16.24% 114.9 64.73 8.20%

2 Thevariations of the lending rate could not be adequately documented by the team (for lack of sufficient
time). The current rate has remained fairly constant, however. Table 2.2 isincluded only for the purpose of
illustrating the process of deriving afarmer-perspective discount rate certain to capture all of the risks
involved.

2 Any difference between these variables will cause a growing divergence between costs and benefits

over time, hence the impact on the NPV results may be substantial. If real costsincrease faster than real
prices, for example, the NPVswould be lower.
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"Average

-0.95% 3.56% ||

Sources. Minigtére de Finance, Direction Saigtique

2.2.3 Crops, Yidds, Labor Costs, and Price Assumptions

Most of the NRM technologies andyzed (composting, live fences, rock dikes, and field trees) will have an
impact on mgjor staple crops grown in the target areas. For purposes of the analysis, the following
assumptions are made: ) the crops linked to the andysisaremillet in the case of composting, rock dikes
and field trees, and manioc inthe case of livefences, b) Eucalyptus trees and associated stumpage prices
for fuewood and poles for the woodlot intervention, and ¢) clay stoves only for the improved stoves
intervention. The assumptions concerning the crops, yields, labor costs, and prices are summarized in

Table 2.4 beow.

Table2.4: Crops, Yields, Labor Cogts, and Price Assumptions

Variables Fatick Kaolack
Millet yield per hectare (without interventions), kg per hectare 400 500
Average millet consumption, kg per capita per day 0.66 0.66
Farm gate price for millet per kilo 100 100
Farm gate price for manioc, FCFA per kilo 60 60
Farm gate price for manioc leaves, FCFA per kilo 0 0
Average opportunity cost of time (FCFA/day) 800 800
Average stumpage price for fuelwood, FCA per m3 6000 6000
lAverage stumpage price for poles FCEA per m3 23000 23000

Sources: @) Bucknall et d 1997, b) Faye 1998, ) interviewswith | SRA/Bambey researchers (notably Dr.
Ibrahim Diaité), and d) Karch 1991

Millet yieldsand consumption: The caculated millet yie dsin the two regions are 630 and 805
kilosper hectare, respectively (Table 1.1); i.e,, the current millet production divided by the area.
For purposesof theanalys's, however, lower initid yields of 400 and 500 kilosfor thetwo regions
are assumed to account for the millet yield portion only, not the sorghum or peanut yieds
harvested on arotationa basis on the land devoted to millet/sorghum production (T able 1.1). It
isnoted, of course, that crop yidds will vary consderably within each region aswell as between
regions — the purpose here is only to state the initial base case assumptions on which to base the
andyds. Itisasoimportant to note that millet yieds vary sgnificantly between different sources.
The crop production data from IFPRI/ISRA, for example, indicates that the average yield per
hectare in 1989-90 was 503 kg, higher than the yields assumed here. Note, however, that the
magnitudes of theinitid yields arefar lessimportant than potentid for increasing yiedsin with the
gpplication of the improved techniques. The average daly consumption of millet per capitais
estimated at 0.66 kg (Faye 1998).
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Farm gate prices for millet and manioc: Millet isthe mgor staple crop assumed to be most
affected by the proposed improved NRM technologies™. Severa pricing scenariosare possible:
a) just before harvest when pricesare highest because supply isat thelowest point, b) theaverage
price during the middle of the dry season, and ¢) at harvest time when prices are lowest because
upply is at its highest level during the season. For purposes of the analysis, the base case
assumption is the lowest price during the season; i.e, a harvest time. For millet, this price is
assumed to be 100 FCFA per kilo, and for manioc, 60 FCFA per kilo. These prices will be
varied in the sengtivity andyss. Also included in the andytica framework is provison for the
production and sale of manioc leaves. The edible leaves have vigorous markets in some aress,
but not in others. For purposes of the base case analysis, however, the leaves are assumed to
have no vaue for lack of information in many areas about market opportunities, dthough the
provison is made in the andytica framework to count the production and sae of manioc leaves
as a benefit.

L abor costs(opportunity cost of time): A redidtic labor cost assumption isdifficult to estimate
because loca farmers will not be sdlaried workers for a project. Participants will, instead, be
asked to invest their time (and cash) to work on the recommended NRM technologies. For
example, farmers participating in alive fence scheme will spend time preparing the Site, procuring
the seedlings needed, planting, and maintaining the site once established. Since there are no
sdariesinvolved, thetimeinvestments made by the farmersare measured by the opportunity costs
— the incomesthey would have earned e sawhere had they not worked on the interventions. For
example, farmers could be occupied with cutting and sdlling fuelwood where the vaue of time
would be based on how much they could cut and prepare for sde per day given the price they
would be paid by the wood entrepreneurs. How much farmers could earn € sewhereiscommonly
referred to as the opportunity cost of time, estimated for two regions to be 800 FCFA per day.

Thisis higher than the 500 FCFA assumed by Karch in 1991 to account for the devauation of
the FCFA that occurred in 1994, after the completion of that study.

Stumpage prices, fuewood and poles. For purposes of the andyss, a ssumpage price of
8,000 FCFA per solid m? for fuelwood is assumed for the base case. Thisiis based on: a) the
assumed market price for fuelwood in mgjor urban areas of some 35 FCFA per kilo?®, b) a
weight of 700 kilos of fuewood per solid n? (assuming fairly straight pieces of wood that will

2 1tisrecognized, of course, that farmers produce different crops (millet, peanuts, and sorghum) in
rotational schemes. For the sake of analytical simplicity, however, only millet isincluded since the
feasibility of the interventions would not be significantly different from the feasibility of the same
interventions applied to different rotational schemes. For more detailed feasibility analyses, however, the
analytical framework developed for this study should be expanded to accommaodate other rotational
schemes aswell.

% Theaverageretail price will typically vary widely depending on season and city. The assumption made
isintended to reflect and average for purposes of the base case analysis.
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pack tightly), and c) 1/3rd of the retail market price reflects the vaue of the fuelwood on the
stump, beforeit is cut?® (estimates are based on fidld interviews).  The stumpage price for poles
isderived amilarly: a) each tree contains one pole a between four and five meters long with an
average diameter of seven cm, b) each pole fetches 1,500 FCFA roadside (reasonably near
magjor urban markets), ¢) one solid m? contains approximately 55 poles, and d) ¥ of the retail
market price reflects the value of the poles on the sump, beforeit is cut.?’

2.3 Composting

Research (Badiane 1996) has clearly shown that Smple composting of millet fiddsin the Departements of
Diourbel (Diakad Dig) and Bambey (Ndiakane) will typicaly generate ayidd increase of 22 percent with
composting following traditiond “paysanne’ practices (NRBAR/ISRA multi-year trials show no sgnificant
difference between applications of two tons and four tons per hectare, and therefore recommends two
tons). Aminata Faye (1998) tested more sophisticated techniques for NRBAR in the Fatick region using
cement pits @) composting only (with only two tons per hectare), b) composting plus natural phosphates,
and ¢) composting plusnatura phosphates plusimproved millet seeds, and found that crop yie dsincreased
by 42, 94 and 141 percent for the three technologies, respectively. She dso estimated the financid rate
of return on investment to be as high as 330 percent from the farmers’ perspective®®. Similar resultswere
obtained by Ndoye (1998). The mgor weakness with both of these efforts, however, was that neither
used discounting of future benefitsand cogts. Thefeasibility of theintervention wasdetermined onthebasis
of agtraight comparison of costs and benefitswithout accounting for thetimefactor. Nor did they account
for the labor input (the assumed opportunity cost of time is zero).

The assumptions pertaining to composting are summarized in Tables 2.5 - 2.7 below. The base case
assumptions are linked to the least expensive form of composting, using unlined clay pits or aove-the-
ground composting and no additiona physical inputs—thekind of composting technology farmersaremost
likely to adopt because they involve few cash investments. Cement pit composting can easily betested by
adding the pit physica input construction costs (i.e., the cost of the cement and corresponding labor).
Threetechnicd dternatives areliged in Table 2.5 indicating a progressve increase in the mix of inputs.
dternative 1, composting only, aternative 2, composting plus application of natural phosphates, and

% 35 FCFA x 700 kg x 33% = 8,085 FCFA/n?

271,500 FCFA x 55 poles x 50% = 41,250 FCFA/n¥. Only 50 percent of the market valueis used hereasa
proxy for the stumpage price because the labor required to convert the tree to polesis|less than cutting the
treesinto much smaller pieces for fuelwood.

2 The main weakness of her study was the absence of any time discounting. If an appropriate (high)

farmer-perspective discount rate were applied, the real rate of return would decline substantially, yet still
very attractive as demonstrated below in this report, even without any financial incentives.
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dterndive 3, composting plus naturd phosphates plusimproved millet seeds. Resultsfor dl three will be
presented. in Section 3.

Table 2.5: Technical Alternatives, Composting

ALTERNATIVES Fatick Kaolack Thies
Alternative 1: compost only (1 = yes, 0 = no) 1 1 1
Alternative 2: compost + natural phosphates (1 = yes, 0 = no) 0 0 0
Alternative 3: compost + natural phosphates +improved seeds (1 =yes, 0 =no) 0 0 0

There is one mgor caveat with the third dternative, namely the very red congtraint of the absence of a
ready supply of improved millet seeds (Souna 3) and chemicd fertilizers. Thelack of improved seedsis
the biggest problem with respect to composting, by far. As stated in the Limited Assessment report
(1998), only a smal supply of improved seeds is currently available for research purposes through
ISRA/Bambey. Farmersin the aggregate, therefore, do not have unlimited access to improved seeds as
would be needed for large scale adoption. Unlessthisvery important congtraint is resolved, the obvioudy
most feasible verson of composting becomes inaccessible for most farmers. One could continue to
promote composting without the other inputs because this would certainly condtitute a biologica
improvement over no composting — crop yields would increase indeed, and progress would be made
towards sdf-sufficiency in millet production. It would contribute far lessto food sdf sufficiency, however.

231 Costs
The cogt assumptions are summarized in Table 2.6.

° Construction costs: Fird, theassumed configuration of thepitis4 x 4 x 1.2 meter (length x width
X depth) —asize sufficient to contain avolume of approximately 15 m? of compost whenfull. One
such pit will produce enough compost to cover at least one full hectare with approximately two
tons of compost?®. For the base case clay compost pit, five days of manual labor to dig the pit
isestimated. No physica materials inputs are required.

° Biomass inputs: The biomass input conssts largely of millet stalks, other crop residues, and
manure, adding up to atotal biomass weight input of approximeatdly eight tons. For purposes of
the base case analydis, this biomass volume is valued at an opportunity cost of 0 FCFA per
kilo because the biomass used for composting istheleftover uncontested residuesfromlast
years harvest, as discussed in Section 1 above. Andyses of this and the other technical
dternativeswill invoke different biomass opportunity cost scenariosto test the extent to which the
biomass va ue has an impact on the financid feagihility of the intervention.

2% There are many different sizes of compost pits used throughout the two regions. The configuration
assumed hereis calibrated to accommodate one hectare with two tons of compost.
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Watering and mixing and emptying the compost pit: If the composting occurred during the
rainy season (which is recommended), the need for watering would be considerably reduced.
It is assumed for the base case, however, that some watering and mixing labor will be needed —
atotal of three person days per compost load. Emptying the pit and spreading it is assumed to
require another three person days, assuming also that a charette is available or is rented.

C-25: 85



Table 2.6: Composting, Costs

COSTS (INPUTS) Fatick Kaolack
Pit, configuration (L 3 m, W 3 m, D 1.2 m), physical input costs (FCFA) 0 0
Construction costs, man days 3 3
Construction takes place in year 1 Labor cost, FCFA per day 800 800
Biomass input weight (kg) 8000 8000
Estimated opp. cost for biomass (millet stalks + manure)/compost pit, FCFA/kilo 0 0
Watering and mixing (person days/compost load) 3 3
% crop yield decline over time, ho composting scenario 0.0% 0.0%
Emptying the compost pit (man days per compost load) 3 3
Equip. level available for composting, expressed as function of need (%) 80% 80%
Procure additional equipment, year 1 Cost/equip. unit (at 100%) 17500 17500
Level of subsidy needed 0.0% 0.0%

Sources: @) Faye 1998, b) Ndoye 1998, and ¢) CBNRM standard cost estimates

° Equipment: CBNRM has estimated the equipment needed to ensure that the compost pit could
be constructed and maintained. Included among the equipment requirements: shove, pick, pitch
fork, watering can, and rake. The procurement of these items would amount to gpproximately
17,500 FCFA. It is assumed that the participating household adready own 80 percent of the
equipment needed, hence, only 20 percent must be procured.

° Level of subsidy needed: A subsidy rate of zero percent was assumed in the base case; i.e.,
the andlysis was carried out as if no subsidies of any kind were available, other than technica
assgtance only.

2.3.2 Benéfits

On the benefit Sde, the assumptions are summarized in Table 2.7. Only one quantifidble bendfit is
assumed, namely the extent to which crop yields increase as aresult of gpplying compost at arate of two
tons per hectare. The documented rate of increase was obtained from experiments carried out in the Fatick
region (Faye 1998). It was further assumed (based on fidd interviews) that millet yields in the Kaolack
region would be higher by 10 percent relative to the documented yields obtained in Fatick. Asshownin
the table, applying compost only without the other inputs (phosphates and improved seeds) only a 42
percent increase will occur, whereas yields would increase by 141 percent if both phosphates and
improved seeds were added, asignificant increase, indeed. Recdl from the discussion in Section 1, these
yield increases were obtained from composting with the cement pits. It is assumed here that the clay pits
will perform equaly well.

An important variable was included in the anaytica framework to reflect the extent to which crop yields

dedine over time if no new and improved NRM techniques (such as composting) were applied. Any
increasesin the crop yields as aresult of applying the NRM techniques must be measured with reference
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to this variable. For purposes of the analysis, a 2.5 percent crop yield decline over time is assumed
(athough conventiona wisdom agreesthisisredidic, it is not documented information).

Table 2.7: Composting, Benefits

BENEFITS (OUTPUTS) Fatick Kaolack
Millet yield increase, kg/ha, Alternative 1 (relative to no composting) 42% 46%
Millet yield increase, kg/ha, Alternative 1 (relative to no composting) 42% 46%
Millet yield increase, kg/ha, Alternative 2 (relative to no composting) 94% 103%
% crop yield decline over time (no composting scenario) 2.5% 2.5%

Sources: Adapted from @) Faye, 1998, and b) Ndoye, 1998

2.4 LiveFences

The basic premise for the live fence technology is the notion of protection — there is a need to protect
certain crops or young tree seedlings againgt intruders, particularly againgt livestock eating or trampling the
young plantsif not protected. The conventiona wisdom is that live fences add to the vegetative cover of
an otherwise degraded area— certainly apositive development from abiol ogica perspective. Financia and
economic andlysis of different live fence configurations will typically account for the costs of preparing the
gte for the perimeter fence, the cost of the seedlings, labor for planting and maintenance, the costs of
clearing indde the perimeter and planting, and the opportunity cost of the land (as was donein thisreport
aswdl). Onthebenefit Sde, the andyseswill include the va ues extracted from the perimeter fence, if any,
and the protected cropsingde. If protectionistheinitid premise, it Sands to reason that the least costly
and workable live fence configuration should be preferred, al ese being equa. 1n Senegd’ s 400-mm
rainfal zone, this appears to be the Euphorbia balsamifera (sdlane) fence — the most common fence
promoted throughout both regions because it is low cogt, easy to inddl, and rdatively effective againgt
livestock intruson when mature—it isalivefence, it protects, and the farmers adopt on afairly large scale.

The salane fence, however, offers no benefits other than protection. The question that comesto mind is
whether there are other financialy attractive live fence configurationsthat could be considered, particularly
inview of thefact thework to ingdl the fence would be roughly the samein terms of time expended. The
purpose of the analysis presented hereisto sort out the economic differences between different live fence
configurations to test if the protection only premise is avdid one. It may very well be that the values
extracted from the perimeter fences exceed the vaues from the crops they intend to protect as will be
demongtrated in the next section (or put more succinctly, the packaging is more va uable than the content
of thebox). If so, awiderange of new and different options become available for the farmers as discussed
further below.

The assumptions for the live fence configurations are summarized in Tables 2.8 - 2.10. Three different
technica dternaives areliged in Table 2.8: @) the sdlane fence done; b) one temporary row of sdane
fence plus one row of Acacia leatea trees requiring purchased seedlings (this species is more effective
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agang livestock intrusion and adds cong derable va ue by producing seedsthat have ahigh market vaue);
and c) one temporary row of sdane fence plus two rows of Acacia leatea. The base case assumesthe
second aternatives — one row of salane fence intertwined with one row of Acacia leatea. Inadditionto
the sdlanefence only, this configuration is often observed inthefield aswell. All threetechnicd dternatives
will be tested. Other excellent (thorny) species to consider include Bauhinia ruféscens and Acacia
sénégal (interview with lbrahim Diaité, ISRA/Bambey).*°

Table 2.8: Technical Alternatives, Live Fences

ALTERNATIVES Fatick Kaolack
Alternative 1: 1 row of Euphorbia balsamifera (salane) fence (1 = yes, 0 = no) 0 0
Alternative 2: 1 row of Euphorbia balsamifera + 1 row of Acacia leatea (1 = yes, 0 = no) 1 1
Alternative 3: 1 row of Euphorbia balsamifera + 2 rows of Acacia leatea (1 = yes, 0 =no) 0 0

The mgor obstacleto adoption of thelivefence NRM technology are (Badianeet d, 1996, interview with
| SRA/Bambey researchers): a) they will occupy otherwise scarce cultivable space, b) conventiona wisdom
holds that dead fences must first be put in place and maintained for at least one year to protect the young
seedlings during thecritica establishment period —at least thisisthe extens on advice most have been given,
and ¢) lack of funds with which to invest.

On thefirgt point, it is not aforegone conclusion thet live fenceswill displace otherwise scarce cultivable
space (Faye1998). Rather, many farmerswill encloseareasin bottom lands not currently suitablefor millet
production or other crops. These areas will typicaly be old garden plots where the water table hassunk
to the point where continued gardening is not feasible. Yet, such areas would till be suitable for manioc
production. Theopportunity cost of such areaswill befairly low. Others, of course, will convert cultivable
space to enclosed cash crop production schemes if they are well informed about the relative economic
efficency between the different possibleland uses. 1n such cases, the opportunity cost of theland becomes
an important cost factor.

On the second point, the dead fence argument carrieslittle weight among | SRA researcheswho clam that
such temporary fences are not needed if thetiming for theinstallation of thelivefencesiscarefully
planned and executed. They clam that if the fences are planted very early during the rainy season
(between the time needed for preparing the millet fidds and planting the millet) using seedlings dreedy a
least 25 cmtdl. At this (planting) time plusfour to five monthsinto therainy season thelivestock isusudly
wall controlled and the probability islow that trampling damageswill occur. During thefirst Sx monthsafter

% Winrock’ s has promoted salane live fences (under the auspices of USAID’s OFPEP) to reintroduce and
protect indigenous tree species inside the enclosures with the added assistance to farmersin growing cash
cropsinside the enclosures. The system has worked very well (described in the Ndollor case study in the
Limited Assessment report — 1998). Farmers respond favorably to the proposed intervention, not
necessarily because of the trees, but rather because of the added cash incomes received from the sale of
manioc and cassavaleaves. Winrock is currently investigating the economic attractiveness associated with
species other than the salane fence.
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fence establishment, therefore, the unprotected seedlings will develop strong root systems and grow to a
height sufficient to offset most trampling or browsing damage occurring when the livestock is less
controlled:® For purposes of the andlysis, however, it is assumed that atemporary dead fence or arow
of sdane to protect the thorny trees during the early years is sill necessary, as confirmed by field
observations. Farmers dtill fed that anewly ingtaled live fence with thorny trees must be protected in the
beginning by adead fence or asalanefence. Itisassumed, therefore, that one outer perimeter sdlanefence
will be established with the acacias planted on the inside for dternatives 2 and 3. The avoidance of the
temporary fences should be considered when the technique is firmly entrenched in the extension package
and has been demondtrated to work successfully in the field.

Onthethird point —lack of financid means—thisargument isawaysin theforefront asthe most Sgnificant
obstacle. Worse, donors have the tendency to abide by the redlity of the argument and extend only those
NRM technologies that comfortably fal within the means available to the intended beneficiaries Sdane
fences, therefore, are often promoted because the seedlings (cuttings) are plentiful and often available at
no direct cogt, unlike seedlings produced in nurseries®  This tendency, however, essentidly robs the
intended beneficiaries of the possibilities of earning much higher incomesfrom different fence configurations
in exchange for amdl initid cash investments.

241 Costs
The cost assumptions are summarized in Table 2.9.

° Configuration: The configuration of the enclosure isimportant, a square enclosure will occupy
more surface area than a rectangular one. If, for example, the enclosure is 50 by 50 meters
(2,500 n?¥) and the tree seedling spacing is 0.50 m between the plants, a one-row fence will
require approximately 50/0.50 x 4 = 400 seedlings. The same number of seedlings will be
required for a rectangular fence, say 75 by 25 meters, however, the enclosed area would be
reduced to only 1,875 n. Thiswill have a substantia impact on the cost of the cuttings needed
for the manioc production insde the enclosures.

81 Whether or not to protect the new fence during the critical start-up phase with atemporary salane fence
or adead fenceisacritical issue. If required, then the costswill increase. If not, however (asindicated by
ISRA/Bambey researchers), then the issue no longer costs, it becomes an extension problem — the
extension workerswill have to be diligent in ensuring that the installation of the fencesis properly executed
at theright time.

%2 For purposes of the analysis, however, salane cuttings are assumed to have acost if thereis a market
and they are obtained from neighbors who already have established salane fences. The cuttings are freeif
promoted under the auspices of a project such as OFPEP (Winrock), however, by obliging farmers who
receive TA servicestoday to provide free cuttings to new farmers entering the system next year, and so on.
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Labor: dte preparation, plant, replant and maintain — fence perimeter and inside
enclosed ar ea: This information is difficult to obtain because the work is usudly carried out in
groupswhere somedig, otherstransport materials, some prepare medls, and yet otherstake care
of children. Based on detailed questioning (during the Limited Assessment and the current
missions) the preparation and planting of the fence perimeter (50 x 50 meters) taking dl of these
variables into account will require up to 30 full-time equivaent person days (eight hours per day)
plus another 10 person days to prepare and plant ingdethe enclosed area. 1t isfurther assumed
that gpproximately 15 percent of the seedlings will need to be replanted the second year. The
maintenance of the fence perimeter (pruning and intertwining the branches) isassumed to require
four person days per yesr.

Opportunity cost of land: For purposesof theanalysis, a20,000 FCFA per hectare opportunity
cod of land isassumed. Thisis condderably lower than the full vaue of land currently in millet,
sorghum and/or peanut production, but higher than zero because the land where live fences are
ingtdled isusudly not in stgple crop production for reasons stated above. The opportunity cost
probably reflects grazing va ues more so than land val ues based on the production of staple crops.

Inside the fence perimeter: It is assumed that the main purpose of the live fenceisto grow a
cash crop ingde the enclosed area, in this case — manioc. In order to plant manioc,
| SRA/Bambey estimatesthat 5,000 FCFA worth of purchased manioc cuttings (one charettefull)
will be sufficient to cover the 1/4 hectare enclosed area. It is further assumed that the additional
workload to plant and protect the crop during the growing season will require 15 full person days
of labor (interview with ISRA/Bambey researchers).

Equipment : Aswith the composting intervention, the establishment and maintenance of livefences
will need someminima equipment aswell. For purposesof theandysis, equipment worth 10,000
FCFA (pick, shovel, and other equipment) will be needed (CBNRM equipment cost estimates),
of which it is assumed that 80 percent is dready available with the farmers (20 percent needsto
be procured).

Subsidies: Findly, it is assumed in the base case that no subsidies are available to promote the
establishment of live fences.
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Table2.9: Live Fences, Costs

COSTS (INPUTS) Fatick Kaolack
Live fence established in year 1 Standard configuration (m in length) 200 200
Site prep. of fence perimeter, planting of seedlings, no. of person days 30 30
Seedling spacing for alternatives 2 and 3, distance between seedlings (m) 0.50 0.50
Replanting live fence in year 2 Mortality (%) to be replanted 15% 15%
Total seedling costs for perimeter delivered to planting site, alternative 1 (FCFA) 12000 12000
Average cost per seedling delivered to planting site, alternative 2 and 3 (FCFA) 150 150
Fence maintenance costs (pruning etc.), beginning year 4 4
Opportunity cost of land (millet production) inside the enclosure, FCFA 20000 5000
Site prep. inside perimeter in year 1 No. ha covered by one enclosure 0.25 0.25
Manioc cuttings needed for enclosed area, one charette full -- total cost in FCFA 5000 5000
Site preparation inside perimeter, and planting of manioc, no. of person days 10 10
Total labor needed to grow one enclosure full of manioc (no. of person days) 15 15
Equip. level available to plant/maintain fences, expressed as function of need (%) 80% 80%
Procurement of additi. equip., year 1 Cost/equip. unit (at 100%) 10000 10000
Level of subsidy needed 0.0% 0.0%

Sources:. a) Field interviews with women’ s group, Ndioufféne, Thiesregion, b) Shaikh et al 1988, c) Karch 1991.

242 Benefits

The benefit assumptionsare summarized in Table 2.10. Intheandyss, the benefitsare derived from both
the perimeter fence (except the sdlane fence) and from the crops grown inside the enclosures.

° Benefits from the perimeter fence (alternatives 2 and 3)
A. Fudwood and poles

For aternatives 2 and 3, once the live fence iswell established and maintained, the owner will be able to
count on a certain minima avail ability of fuelwood and poles (valued a 8,085 and 41,250 FCFA per n?,
respectively) through pruning and sizing the trees to maintain the integrity of the trees in a live fence
configuration. Itisassumed that the 200 meter long fence (two rows asin the base case dternative 3) will
yield up to 0.20 and 0.25 m?® of fuelwood and poles per year beginning in yearsthree and five after stand
establishment, respectively (interview with ISRA/Bambey researchers).

B. Seeds

For dternatives 2 and 3, the Acacia |eatea fence will dlow ownersto harvest very vauable seeds after
aperiod of 3to5years, by far the most sgnificant benefit of the livefence. Certified acaciaseeds of this
variety are claimed to fetch as much 40,000 FCFA per kilo, where one mature tree (after five years) may
produce as much asfive kilos of seeds per year. In alive fence configuration, however, the assumptions
are scaled down considerably because farmers will not produce certified seeds and the production will
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be much lower as the trees are tightly spaced in a live fence configuration, not for maximum seed
production. For these reasons, the assumed farm gate pricefor the acacia seedsis 1,000 FCFA per kilo,
and the volume harvested after five years of growthisonly onekilo per tree®* Thelow assumed volume
is because: ) thetreesare pruned into alive fence configuration every year, and b) the trees are planted
in tight spacing and thus will be smdler after five years than trees planted further gpart, hence the seed
production will be smdler.3*

° Benefits from inside the enclosur e: For dl three dternatives, atypicad area enclosed would
be approximately 1/4 hectare (2,500 m?) of land on which the base case assumes that manioc will
be grown. It is assumed that the areais not particularly productive yielding only 1,000 kilos per
enclosurein the Fatick and Kaolack regions (or equivaent to 4,000 kilos per hectare), vaued at
60 FCFA per kilo. Harvedting is assumed to occur only every two years. In addition to the
manioc, there is also vaue in the leaves. For purposes of the andysis, however, thisis not
counted in the base case dthough theanaytica framework isdesigned to accommodatethisvaue.

Table 2.10: Live Fences, Benefits

BENEFITS (OUTPUTS) Fatick Kaolack
Manioc harvest commences in year 2 2
Manioc yield inside enclosure (kg) 1000 1000
Manioc harvesting frequency (years) 2 2
Average farm gate price per kg for Acacia leatea seeds per kilo 1000 1000
Alt. 2, FW harvest begins year 3 Alt. 2, m3 of FW harvested/year 0.15 0.15
Alt. 2, pole harvest begins year 4  Alt. 2, m3 of poles harvested/year 0.20 0.20
Alt. 2, seed harvest begins year 5 Alt. 2, kg seeds harv./ treelyear 15 15
Alt. 3, FW harvest begins year 3 Alt. 3, m3 of FW harvested/year 0.20 0.25
Alt. 3, pole harvest begins year 4  Alt. 3, m3 of poles harvested/year 0.25 0.25
Alt. 3, seed harvest begins year 5 Alt. 3, kg seeds harv./treelyear 15 15

Sources: @) Karch 1991 and b) Satin 1997

% Asapoint of reference, in Mr. Khassim Ndour’ s vegetable operation near Dakar, documented in the
Limited Assessment report (1998), the seeds from hisLeucaena |eucocephala live fences around hisfarm
plots are harvested and sold for afarm gate price of 10,000 FCFA per kilo. Hislive fences were established
more as windbreaks than protection against livestock intrusion, to provide fodder supplementsfor his
livestock operations, and to provide biomass for his composting operations.

% 1t isnot known how widespread or robust the market for the acacia seedsis. For purposes of the
analysisit isassumed that there is a strong market as claimed by ISRA/Bambey. It would also be
interesting to compare the value of these seeds to the value of other live fence species producing pods
and/or fruits.
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25 Field Trees

The field tree intervention gppears, on the surface, to be the smplest to extend and the most convincing to
intended beneficiaries among dl of the NRM technologiestested. All farmers know that the presence of
Kad trees (Faidherbia albida) causes crop yields to increase, that the trees provide shade and some
fuewood, al of which leads to the concluson that farmers should, al e se being equd, expend some effort
to protect them. The problem, however, is that young trees (natural regeneration) are difficult, if not
impossible, to protect againg livestock browsing and/or trampling during the dry season unless closdy
guarded. Onceregenerated, thetreeswill remain smal for severa yearsto dlow theroot systemsto firmly
establishand, assuch, are easy prey for thelivestock. Thereare only two options. @) spend time guarding
the young Kad trees during the critical time periods, or b) construct protection devices around the trees
to prevent the livestock damages. The latter is the most effective for good reason (as clamed by ISRA
researchers), yet the most troublesome because the protection devices will cost out-of-pocket cash.
Although the option of protecting the young trees with thorn branches is available, it is not very effective.
Not only does it require the (labor-intensive) remova of thorny biomass from one area (depleting the
biomass), it must be replaced each year because, once made into a protective device, it isfast consumed
by termitesin the three regions. The protection devices (devel oped by ISRA/Bambey researches) arein
the form of iron baskets placed over the young regeneration or seedlings, devices that can be used over
and over again.

Theiron baskets have not been adopted by farmers on alarge scale because they cost out-of-pocket cash
(1,500 FCFA each). They arein use only in project areas, and only when they are heavily subsidized.
Little emphasis has been placed on providing key information on the economic tradeoffs between different
input mixes— investing time for severd yearsin ensuring protection with thorny bushes, or procuring (only
once) the iron baskets that can be reused for many years, and/or sold. Both options (with and without
baskets) will be tested.

251 Costs
The cost assumptions for the field trees technology are summarized in Table 2.11.

° Current and optimal incidence of field trees. The first order of business is to determine the
current and optimal incidence of adult Kad trees per hectare. The difference between the two
condtitutes the investments needed; i.e.,, moving from the current to the optimal. Based on
interviewswith |SRA/Bambey researchers, farm fieldswill typically have astocking density of no
more than four adult Kad trees per hectare, or some 16 trees short of the optima 20 adult trees
per hectare. The investment can consist of two approaches. @) plant the trees, or b) protect
naturdly regenerated seedlings. For the latter, the desired Situation is to identify at least 60
naturally regenerated trees per hectare and protect them, either with the iron baskets or through
survelllance, those that are optimaly Stuated in the field (i.e., to ensure proper spacing).
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Labor costs: Thereislittle [abor expended in the fidd tree intervention other than for surveying
the dite to determine where the trees should be planted (or which naturally regenerated trees
should be protected), preparing the sites and planting, and continued surveying for the purpose
of keeping livestock away. For the aternative with the iron protection baskets, four days of
aurvellanceisassumed. With no protection baskets, the assumed protection survelllance needed
iseight days per year.

Physical input costs: These cogsinclude only the iron baskets when thistechnicd dterndiveis
invoked. For purposes of the andlysis it is assumed that the trees are naturdly regenerated but
not in an optima spacing, of course. The selected seedlings are subsequently protected by the
iron baskets at a cost of 1,500 FCFA each and by some minimal supervision (protection labor)
per year for four years during which time the trees become firmly established. Note that the
andyticd framework prepared for this study aso accommodates tree planting in addition to
natural regeneration (asindicated in Table 2.11).

Opportunity cost of land: The opportunity cost of land is minima, consgting only of the land
areadisplaced by the trees. For thisintervention, it is assumed that three m?® of cultivable space
will be logt (measured by the size of the tree trunk and the immediate area covered by branches
where planting is not possible), or atotal of 20 trees x 3 m? = 60m® per hectare times the vaue
of millet production foregone.

Equipment: It isassumed that dl of the equipment needed to implement thefield treeintervention
isdready avalable.

Subsidies: Aswith dl of the other technol ogiestested, the farmer-perspective financid feasibility
of the intervention istested asif no subsdies are available.

Table2.11: Field Trees, Costs

OSTS (INPUTS) Fatick  Kaolack
Current incidence of field trees (no. of relatively mature trees per hectare) 4 4
Estimated optimal incidence of field trees per hectare 20 20
Site preparation occurs year 1 No. person days per hectare 0 0
Field tree planting occurs in year 1 Planting labor, no. of person days 0 0
Replanting occurs in year 2 Mortality (%) to be replanted 0% 0%
Seedling costs delivered to planting site (FCFA each) 0 0
Protection labor needed, no. of years after tree establishment 4 4
Days/year prot. labor per year, with baskets 4 8 days without baskets 4 4
Protection baskets made, year 1 1500 Cost/basket (one per 1500 1500

tree)
Estimated cultivable area displaced by the trees (m2) 3 3
Equip. level available to plant/maintain field trees, function of need (%) 100% 100%
Procure additional equip., year 1  Cost/equip. unit (at 100%) 5500 5500
Level of subsidy needed 0.0% 0.0%

Sources: d) Karch 1991, b) interview with Dr. Ibrahim Diaité, ISRA/Bambey, c) Shaikh et a 1988.
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Note: the table reflects (in the Fatick and Kaolack columns) the assumptions pertaining to the “with iron
baskets’ technicd dternative. Results from both aternatives will be presented in Section 3 below.

25.2 Bendfits

The benefitsassociated with thefield treeintervention aresummarized in Table 2.12. They consst of three
quartifiable benefits: @) a gradud increase in crop yieds over time, b) fuewood from pruning and tree
management, and ¢) pods and |eaves.

Increased crop yield: Theincreased crop yied over timeis difficult to determine — thereislittle
hard documented information available. The estimates provided in Table 2.12, adapted from
Karch (1991) and from interviews with ISRA Bambey researchers, show a gradud increase in
crop yieds asthe trees get larger over and beyond theinitid crop yiddsindicated in Table 2.12.
Two technical options are andyzed: a) protection with iron baskets, and b) protection through
survelllance only. The crop yidd increases for the latter are assumed to be 10 percent lower on
the average than for theformer option. Thisisto reflect thelessthan optimal tree spacing achieved
without the protection baskets.

Other benefits: The other benefits, fuewood, leaves and pods, are fairly inggnificant, yet they
are (and should be) counted as a return on the investments. In order to optimize the growth and
beneficid impact of thetrees asthey grow, they need to be pruned occasiondly which will provide
some fuelwood (occasionally some poles), estimated here to be 0.3 n¥ per hectare per year
beginning in year 5, and increasing by five percent every year theregfter asthe treesgrow. Asa
point of reference, the assumed fudwood yidd is probably an underestimate in view of detailed
research conducted on pollarding Kad treesin Ethiopia (Christophersen, 1997). Inthisresearch
it was found that each adult tree would typicaly yield 0.168 n? of fuelwood per year based on a
sample of 50 trees pollarded that yielded atotal of 8.4 m?, or 8.4 m?/50 trees = 0.168 m® per tree.
The assumption used for the andysisherefar lower —only 0.30 m? per hectare to account for the
fact that the growth and yield for the Faidherbia albidain Senegd is consderably lower than for
the Kad in Ethiopia. Findly, based on fidd interviews, it is estimated that 16 additional adult trees
per hectare will yield at least 150 kg of pods and leaves of commercid vaue per year valued at
80 FCFA per kilo. Thisisprobably aso an underestimate, but assumed nevertheesssincefarmers
are not protecting the trees for the commercid vaue they can obtain from the incidenta benefits
(fuelwood, pods and leaves), rather, the trees are protected first and foremost because of the
positive influence they have on crop yields.
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Table 2.12: Fidd Trees, Benefits

BENEFITS Year % Fatick Kaolack
Millet yield increases 1 0.0% FW harvest begins year 5 5
" 2 0.0% FW volume harvested, m3 (when harvest begins) 0.30 0.30

3  0.0% Increased FW vol. harv., %l/year as trees get larger 5% 5%
4 2.0% Farm gate price for pods/leaves, FCFA/kg 80 90
5 4.0% Pod and leaf harvest begins year 4 4
6 5.0% Podand leaf harvest volume, kg per year 150 150
7 10.0% Pod & leaf volumeincrease, %/yr as trees getlarger 5% 5%
8 15.0% Current millet yield, kilos per hectare 400 500
9 17.0%
10 19.0%
11 22.0%
12 25.0%
13 30.0%
14 32.0%
15 33.0%

Sources: @) Karch 1991, b) and interview with Dr. Ibrahim Diaité, ISRA/Bambey, ¢) Shaikh et d 1988.
Note: the table reflects the “with iron baskets’ technicd dternative. Both dternatives will be tested in

Section 3 bdow.

2.6 Rock Dikes

Therock dikeinterventioniswell known throughout Senegal and strongly promoted by donorsand
NGOs involved with NRM. The intervention involves back-bresking work, however, and farmers are
reluctant to adopt it on the basis of its own merit without recelving subsidies of some form, perhaps help
withmining and trangporting the rocks. CBNRM, for example, provides matching grants to farmerswho

implement rock dike interventions gpproved by the NRM committees.

2.6.1 Costs

The cots are summarized in Table 2.13.

) Labor: Labor isby far the most dominant input for thisNRM technology. Anaysesof rock dike
ingdlations will typically vauethelabor input at near or equd to zero because the opportunity cost
of timeis perceived to be very low (i.e., farmers are not sdaried and, thus, are not giving up any
income-earning productivity in order to work on ingdling the rock dikes). For purposes of this
andysis, however, the opportunity cost of timeisvaued at the full 800 FCFA per day under the
assumptionthat both men and women actively pursuedternative employment during thedry season
—thewomen usudly pursue smal (petit) commerce activitiesand the men will goto Dakar or other
citiesin search of employment. Moreover, the opportunity cost of time should rardly (if ever) be

C-36: 96




valued at zero because even leésuretime hasvaue. Itisassumed that theingtallation of 100 meters
of rock dikeswill require 30 man-days including mining and transporting the rocks to the Ste and
ingdling them aong the contoursin thefield. This reflects an area where the rocks are located
nearby and are relatively easy to mine. If the rocks are not relatively accessble, the farmers will
be most rductant to implement this intervention unless subsdized in some form. It is further
assumed that another 10 man-days will be needed per year to repair and maintain the dikes once
ingtaled.

To digressfor amoment, it is opportune to note that rock dikes are, by far, the most taxing of all
anti-erosive fidd technologies available. When the consciousness of theills of erosion is raised
among the farming communities and there is impetus to do something about the problem, thenitis
probable that other less taxing methods will be considered before the rock dikes, particularly in
areas where rocks are not abundant. Extension workers should, in such cases, add techniques
suchas anti-erogve live fences, vetiver grass planted in strips along the contours, or smply leaving
vegetative bands uncultivated (also adong the contours) throughout the farm landscape to their
extenson portfolios. The objective is to dow down the movement of the water during heavy
ranfdl to dlow infiltrationto occur. All of thesetechnologieswill accomplish this, dbet not dways
at thesamelevesof efficiency. For purposesof theandysishere, however, only anti-erosion rock
dikes are considered.

Trangportation: A budget of 60,000 FCFA isalocated to cover the cost of transporting therocks
fromthemining Steto thefarm fidlds (by charettes)., Thisassumesthat thetwo (the mining steand
the farm field) are located reasonably close together.

Equipment: It is assumed that 80 percent of the equipment needed (picks, shovels) is dready
available, hence only 20 percent would be procured. This assumption could aso reflect the cost
of the rentd of charettes to transport the rocks.

Subsidies: Aswith the other interventions, subsidies are not considered in the base case andysis.

Table 2.13: Rock Dikes, Costs

OSTS (INPUTS) Fatick  Kaolack

Site preparation occurs year 1 Persondays/100 m (mining, loading, unloading) 15 15

L abor to build the dikes, person days 20 20
Maintenance begins year 2 Person days/100 m/year 5 5
[Transportation of rocks to site, FCFA (charette loads) 60000 60000
Equip. level available to install & maintain dikes, function of need (%) 80% 80%
Procure additional equip., year 1 Cost/equip. unit (at 100%) 5500 5500
Level of subsidy needed 0.0% 0.0%

Sources: @) Interview with Dr. Modou Sene, ISRA/Bambey, b) Shaikh et a, 1988.

2.6.2 Benefits
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On the benefit Sde, only crop yidd increasesrelative to the crop yidd declineswithout theintervention are
considered (see dso composting). Thesevariables, however, isinherently difficult to specify becauseyield
changes are clearly a function of the dope of the land and how many meters of dikes will be needed in
order to restore the Site to higher productivity. All Sites vary in these respects — some need smple gully
plugsin critica areas, other need severd lines of dikes dong the contours of perhaps severd 100 meters.
It is highly Site specific. One cannot Sate categoricaly that therock dikeinterventionisfinancidly feasble
under dl conditions. For purposes of the thisanalyss, it is assumed that the Site in question isin need of
100 metersof dikes properly sited dong the contoursthat will require 30 man daysto ingtdl the dikes, and
that, once ingtdled, crop yields will increase by 50 percent in the Fatick region and 10 percent more (to
55 percent) in the Kaolack region. These assumptions, of course, will be varied in the sengtivity andysis.

Table 2.14: Rock Dikes, Benefits

ENEFITS (OUTPUTS) Fatick Kaolack
IAverage crop yield increase per year (%) as a result of the rock dikes 50% 55%
P6 crop yield decline over time, no rock dikes scenario 2.5% 2.5%

Sources. a) Adapted from Karch 1991, and b) interview with Dr. Modou Sene, | SRA/Bambey

2.7 Woodlots

Conventiona wisdom about woodlots in most Sahdlian countries is that they do not work, the yields are
far too low as are the prices. Moreover, forest policies in the mgority of countries are not particularly
conducive to private production of wood (primarily fuewood and poles). Nevertheess, woodlots are
grongly promoted in an agroforestry context as a means to revegetate the farm landscape and, most
importantly to aleviate the growing fuelwood shortages. On the latter point, however, the fuewood
production strategy has been a dismd failure. Current forest policy does not explicitly address the "free
good" problem where the fudwood is available to anyone willing to collect and trangport it (with the
exception of the sum totd of the cogtsincurred dong the way between "the sump” and the find market).
Because thewood itself is essentidly free, thereislittle or no incentive for the private sector to produceit.
In order to promote private fuelwood production, therefore, the policies will have to change to make
production a financially attractive and competitive land use activity. Moreover, a focus on fuewood
production is a non-starter. No wood producer will cut up a perfectly straight eucayptus tree into small
fudwood pieces if the same tree can be sold as a pole for a much higher market price. It must be
recognized that most of thewood will be sold aspoles, not fuelwood, only the volumein branchesand tops
will quaify as fudwood.

The economics of private woodlots has not been well documented in the literature. Karch (1991), a
notable exception for Senegd, derived a 32-percent IRR for block plantations. Little information on the
assumptions used to derive this results was provided, however.

2.7.1 Costs
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The cost assumptions are summarized in Table 2.15.

Physical input costs: The physicd inputsfor thewood ot intervention arethetree seedlingswhich,
of course, are afunction of thetree spacing. A 4 x 4 meter spacing is assumed (Karch 1991), or
625 seedlings( Eucal yptus camal dulensis) to procure and plant at an average (unsubsidized) cost
of 70 FCFA per seedling.

L abor: labor will be required for planting, replanting, weeding, and protecting the stand once
inddled. Preparing and planting the site will require atotal of 20 person days given the 4 by 4
meter spacing (625 seedlings). This assumes that farmer woodlots will be less intensive than
government woodlots. Farmers will be less rigorous with Site preparation, tree spacing, and
weeding regimes. Nor will they likely invest in pesticides. A 90-percent surviva rateis assumed,
hence 10 percent will be replanted in year 2. Weeding is highly recommended, dthough many
farmersare often not particularly proneto follow the* blueprints’. Itis, nevertheless, assumed that
appropriate TA will convincefarmersthat weedingisessentid, at least around thetreeswith dabas,
requiring an estimated eight person days per hectare given the assumed trees spacing. With a
relativey wide spacing it is dso possible (and cogt-effective) to weed mechanicdly with anima
traction. It isassumed that fairly intensve weeding occurs once during thefirst year (requiring 10
person days) followed by aless intensive weeding regime around the trees only the second year
(requiring five person days). Findly, once the stand has been planted and is growing, some
supervison (guarding) is recommended in order to protect againgt theft and other caamities (10
person days).

Opportunity cost of land: For the base caseit isassumed that the opportunity cost of land iszero;
i.e., the farmer will not be favorably disposed to give up cultivable space for the purpose of
growing trees, particularly in view of the long time period between making the investments and
regping the benefits. Trees will typicdly be grown on margind land where other crops will not
grow wdl, or on areas not used intensvely for other purposes. The anaytica framework
developed for this study, however, accommodates an opportunity cost of land variable for the
woodlot intervention. This variable should be activated if the trees are, indeed, planted on
cultivable space. Given the assumed wide spacing of thetrees, it will dso bepossbleto intercrop
withmillet (or other crops) for at least one, probably two years. The opportunity cost varigblewill
be invoked in breskeven scenarios in the andysis to test the threshold opportunity cost of land —
where the benefits just equal costsin a present value sense.

Equipment: It is assumed that 100 percent of the equipment needed (picks, shovels) is aready
avaladle.

Subsidies. Aswith the other interventions, subsidies are not considered in the base case andysis.
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Table 2.15: Woodlots, Costs

OSTS (INPUTS) Fatick Kaolack
Tree spacing 4 meters by 4 4
Site preparation, year 1 Labor expended, person days 10 10
Planting, year 1 Labor expended, person days 10 10
Replanting, year 2 Mortality (%) to be replanted 10.0% 10.0%
Weeding 1, year 1 Frequencylyear 1 Person days/yr 10 10
Weeding 2, year 2 Frequencylyear 1 Person days/yr 5 5
Weeding 3, year 3  Frequencylyear 1 Person days/yr 0 0
Seedling costs 70 70
Plantation protection costs, person days per year (guards) 10 10
Opportunity cost of land per hectare 0 0
Equipment level available expressed as function of need (%) 100% 100%
Procure equip. year 1 Est. cost/equipment unit as defined (at 100%) 5500 5500
Level of subsidy needed 0.0% 0.0%

Sources: a) adapted from CBNRM standard cost estimates, b) Karch, 1991, and c) interview with Dr. Ibrahim Diaité,
|SRA/Bambey

2.7.2 Benefits

The benefit derived from the woodlots, of course, is the wood, notably fuelwood and poles. The critical
vaiablesare: ) theyields, b) when the harvesting occurs, and ¢) the split between thetwo magjor products,
fuelwood and poles.

° Yidds: how fast do eucayptustreesgrow? In government plantations, for example, or plantations
established under the auspices of USAID’ s reforestation project (PRS), the sites chosen would
rarely support agrowthrate and yield exceeding five m® per hectare per year. At thislow rate, it
would be very difficult to achieve financid feasibility unless the sumpage prices were aso very
high. The objective of thewoodl ot technology, however, isto convincefarmersthat growing wood
isafinancidly attractive dternative— that they would be financidly better off with such plantations
than without them. This means that the private sector would not opt to produce wood on the
typicaly low productive sites used for government plantations, but would plant trees where the
yields will be higher and the rotations shorter. Based on interviews with [SRA/Bambey
researchers, wood yields of the order of 8 to 9 m?® per hectare per year are not uncommon onthe
reasonably productive sites. For purposes of the analysis, therefore, yields of 7 and 8 n? per
hectare per year are assumed for the Fatick and Kaolack regions, respectively. Theseyiddsare
assumed to be harvested every five years, i.e., harvests will occur on years 5, 10, and 15. Itis
further assumed that the yields will increase substantialy for the coppice rotations (after the initia
rotetion) as multiple slems with good form will grow from the same root system.

° Products: Two products are considered: fuewood and polewood. The split between these is

expressed in percentage terms as indicated in the table, 15 percent in fuewood, and 85 percent
in polewood.
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Table 2.16: Woodlots, Benefits

BENEFITS (OUTPUTS) Fatick Kaolack
Production, m3/hectare/year 7 8
Harvest 1, year 5 5
Harvest 2, year 10 10
Harvest 3, year 15 15
2nd & 3rd rotation, increased wood yield 20.0% 22.0%
Harvest 1, volume in fuelwood 15.0% 15.0%
Harvest 2, volume in fuelwood 15.0% 15.0%
Harvest 3, volume in fuelwood 15.0% 15.0%
Harvest 1, volume in polewood 85.0% 85.0%
Harvest 2, volume in polewood 85.0% 85.0%
Harvest 3, volume in polewood 85.0% 85.0%

Sources. @) Karch, 1991, b) interview with Dr. [brahim Diaité, ISRA/Bambey

2.8 Improved Stoves

Promoation and dissemination of improved wood stoves is widely held to be a much more cost-effective
waly to save wood as opposed to producing more wood to meet population-driven increases in demand
over time (as discussed in Section 1 above). Thisis so because the improved stoves are known to save
more than 25 percent of the wood vis-avis the 3-stone stove because of higher thermd efficiencies. If
everyone now cooking on the 3-stone stove were to use such improved stoves, producing an equa volume
of the wood saved would require far more hectares of plantations than Senegd has available. The
improved woodstove analyzed in this report can be manufactured from aclay and manure mix and can be
produced in most parts of the country. The assumptions are summarized in Table 2.17.

° Labor: Themgor cost associated with the improved clay stove is the opportunity cost of time
involved in building the soves. Estimates ranges from one hour to more than one day, depending
ontheavailability of materids. If dl theingredientsarein place, the experts daim the sove can be
built in one hour. If they haveto be collected, the process takes much longer. For purposes of the
andyss it is assumed that the process of building the stove requires four hours. It is further
assumed that only one stove that can accommodate three different size cooking pots (marmites)
is built for each household. The other labor category of sgnificance is the time spent collecting
wood. A very conservative estimate (probably an underestimate) is that women would spend an
average of at least one hour per day collecting fuelwood in the Fatick region (dightly lesssofor the
Kaolack and Thies regions). She will typicaly collect fuewood three days per week spending
severa hours each time.

° Wood savings: A universa estimate of the thermd efficiency of the 3-gone stove is 10 percent
or lower (i.e., 90 percent of the energy expended dissipates, only 10 percentisused directly). The
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improved clay/manure tovein Senegd isclamed to havean efficiency rating of at least 25 percent,
the difference between the two trandatesinto the volume of wood saved. If theaveragefuewood
consumption in the three regions is 0.66 kg per capita using the 3-stone stove as assumed
(interview with ISRA/Bambey), then the improved stove could reduce the wood consumption to
0.56 kilos per person per day (0.66 x 85 percent = 0.56 kilos) in accordance with the differences
in the thermd efficiency ratings. In redity, however, the actud savings are much lower because:
a) not dl meadswill be cooked on the improved stove (only 70 percent is assumed for the Fatick
region), and b) fuelwood is aso burned in open firesfor other purposes such asfor heet, lighting,
and aesthetics (25 percent of al fuelwood collected is assumed to be burned in open fires). In
addition, not 100 percent of dl householdsin the region will build the improved stoves (only 65,
70, and 75 percent is assumed for the Fatick, Kaolack, and Thies region, respectively, for
purposes of the andlysis). The projected wood savings impact of a stoves program, therefore,
should aways be tempered with these fidd redlities. What isprobably moreimportant, however,
is the time saved for the women who usethe stove asthey will spend lesstime collecting thewood,
and use the extratime in commercia pursuits.

Table 2.17: Improved Stoves, Costs and Benefits

COSTS (INPUTS) Fatick Kaolack
Time spent manufacturing the stove, hours 4 4
Wood consumption per capita, kg/day 0.66 0.66
Conversion, kilos of fuelwood per solid m3 650 650
Average household size 6 6
Time spent collecting wood for 3-rock stove (hours/year) 365 300
Current stove efficiency (3-rock) 10.0% 10.0%
Improved stove efficiency 25.0% 25.0%
Total no. of households in impact region 114166 181710
Estimated no. of households adopting the improved stove technology 65.0% 70.0%
Estimated no. of all meals cooked on improved stove (or boiling water) 70.0% 75.0%
Wood burned for purposes other than cooking (i.e., for aesthetics, heat, 25.0% 20.0%
light)

No. stoves built per household 1 1

Sources. Interview with Tosan NGO, Thies

2.9

Context of the Assumptions and Analysis

The assumptions briefly summarized and discussed above reflect variables in the andytica framework
developed for thisstudy. Changesin any of these varigbleswill cause changesin the overal results. How
these initial assumptions develop into projections over time is shown in the detailed annex results tables
(Annex 2). The focus of the analytical framework is, first and foremos, to flesh out the farmers
perspectives on the proposed NRM technologies; i.e, dl of the interventions must make financid sense
to them, otherwise adoption will not likely be forthcoming. It should be clearly understood at the outset
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that the andyticd assumptions used may not dways reflect the magnitudes of variables obtained under
research conditions. The point of departurefor the development of the assumptionsisaways documented
research datafound in the literature — it is, however, adapted more often than not to reflect redidtic fidd
conditions. Farmers, for example, will typicaly implement field interventions in their own way, not in
accordance with "blueprints’ prepared by outsdersor asindicated in the research technica specifications.
A government tree plantation will typicaly be very intensvein site preparation and subsequent silvicultura
management, whereas a community-based or individud plantationwill be much lessintensve. Yiddswill
generdly be higher in the government plantations, but sowill cogts. The assumptionsand variables created
and andyses carried out here, therefore, reflect the field perspective more so than the government

perspective.
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3.0 Financial Analysis

3.1 Introduction

This section presents the results of the financid analysis per hectare for the different NRM technologies
from the pergpectives of the intended beneficiaries. Theseresultsreflect the financial attractiveness of
the interventions without any subsidies or direct financial incentives with the exception of extenson
advice supported through USAID. Where the NPV results are pogitive or the IRRs are grester than the
assumed opportunity cost of capital (defined as 30 percent for this analyss), therefore, the interventions
do not (at least theoreticaly) require subsidies in order to ensure adoption. If the subsidies had been
included in the andlysis, the results would have been more attractive than those presented in Table 3.1.
The purpose of the analyss, however, is to judge the NRM interventions on their own merits since
USAID’s support will not be avalable in perpetuity. If theinterventions are financialy feasible without the
subsdies, then there is much stronger reason for the GOS to vigoroudy promote them once the donor
support has ended, and to gradudly phase out any subsidies the donors may have initiated.

The net cash flow resultsfor thefidd activitiesare summarized in Table 3.1 withdetailed results provided
inAnnex 2. Thereaultsindicate that al interventions are financiadly attractive in the Kaolack region, only
the rock dike intervention is dightly negative in the Fatick region (almost to the breakeven point, however,
asindicated by the 27.8 IRR whichis close to the 30-percent assumed opportunity cost of capita), given
the assumptions. The improved woodstoves were not subjected to benefit/cost andysis.

Table 3.1: Financial Analysis Base Case Per Hectare Results (FCFA)

NPV IRR

Technologies Fatick Kaolack Fatick Kaolack
Composting 34902 60,893 NA NA
Live fences 290895 342138 56.2% 69.6%
Field trees 16477 18096 52.4% 53.8%
Rock dikes -3874 22962 27.8% NA
Woodlots 12157 26381 33.8% 37.9%
mp. stoves NA NA NA NA

Note: NA means “not applicable”. NPVsand IRRswere not computed for the improved stoves. For some of the other
interventions the IRRs could not be computed because of the nature of the net cash flows.
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3.2 Farmer-Perspective Results
3.2.1 Compogting

Beginning with compoding, costs and benefits for the base case — the least costly and dternative — are
summarizedinTables3.2 - 3.5. Tables 3.2 and 3.3 show adetailed breakdown of the costs per pit, and
the breakdown of the benefits per hectare (Snce one pit is assumed to accommodate one full hectare as
assumed in the previous section) for the Fatick region. Tables 3.4 and 3.5 show the samefor the Kaolack
region. Asindicated, compogting is financidly feasble in both regions, given the assumptions since the
NPVs are positive.

Table 3.2: Summary of Costs per Pit, Composting Fatick

Construction Maintain Biomass Op. Cst Labor Apply Apply Imp-  Procure
Year Costs Structur  Empty/Fill lab. Watering Phosphate roved Seeds Equipment Total
e s

1 4,000 1,600 3,200 2,400 0 0 3,500 14,700

2-15 0 1,600 3,200 2,400 0 0 0 7,200

PV 29,300

Table 3.3: Summary of Benefits, Costs, and Net Cash Flows, Fatick
Benefits, Alternative 1 Benefits, Alternative 2 Benefits, Alternative 3 NCF per
Year [Kg millet  Price x Volume Kg Price x Volume Kg Price x Volume Costs Year
mille mill
t et
1 168 16,800 0 0 0 0 14,700 | 2,100
2 178 17,800 0 0 0 0 7,200 | 10,600
3 188 18,775 0 0 0 0 7,200 | 11,575
4 197 19,726 0 0 0 0 7,200 | 12,526
5 207 20,652 0 0 0 0 7,200 | 13,452
6 216 21,556 0 0 0 0 7,200 | 14,356
7 224 22,437 0 0 0 0 7,200 | 15,237
8 233 23,296 0 0 0 0 7,200 | 16,096
9 241 24,134 0 0 0 0 7,200 | 16,934
10 250 24,951 0 0 0 0 7,200 | 17,751
11 257 25,747 0 0 0 0 7,200 | 18,547
12 265 26,523 0 0 0 0 7,200 | 19,323
13 273 27,280 0 0 0 0 7,200 | 20,080
14 280 28,018 0 0 0 0 7,200 | 20,818
15 287 28,738 0 0 0 0 7,200 | 21,538
NPV 34,902
RR NA
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Table 3.4: Summary of Costs per Pit, Composting Kaolack

Construction Maintain Biomass Op.Cst Labor Apply Apply Imp- Procure
Year Costs Structur  Empty/Fill lab. Watering Phosphate roved Seeds Equipment Total
e s
1 0 1,600 3,200 2,400 0 0 3,500 10,700
2-15 0 1,600 3,200 2,400 0 0 0 7,200
PV 26,223
Table 3.5: Summary of Benefits, Costs, and Net Cash Flows, Composting K aolack
Benefits, Alternative 1 Benefits, Alternative 2 Benefits, Alternative 3 NCF per
Year| Kg millet Price x Volume Kg Price x Volume Kg Price x Volume Costs | Year
millet millet
1 231 23,100 0 0 0 0 10,700 | 12,400
2 244 24,350 0 0 0 0 7,200 | 17,150
3 256 25,569 0 0 0 0 7,200 | 18,369
4 268 26,757 0 0 0 0 7,200 | 19,557
5 279 27,916 0 0 0 0 7,200 | 20,716
6 290 29,045 0 0 0 0 7,200 | 21,845
7 301 30,147 0 0 0 0 7,200 | 22,947
8 312 31,220 0 0 0 0 7,200 | 24,020
9 323 32,267 0 0 0 0 7,200 | 25,067
10 333 33,288 0 0 0 0 7,200 | 26,088
11 343 34,284 0 0 0 0 7,200 | 27,084
12 353 35,254 0 0 0 0 7,200 | 28,054
13 362 36,200 0 0 0 0 7,200 | 29,000
14 371 37,123 0 0 0 0 7,200 | 29,923
15 380 38,022 0 0 0 0 7,200 | 30,822
NPV 60,893
RR NA

These results were obtained by invoking the least intensive of the three technicd dternatives (composting
only, no other physical inputs). For dternatives 2 (composting plus phosphates) and 3 (composting plus
phosphates plusimproved seeds), the NPV resultsonly are summarized in Table 3.6 for the two regions.
It is obvious that the addition of the phosphate and improved seeds inputs generate a substantial boost in
the economic atractiveness of composting as indicated by the rdatively large differences between the
NPVs.

Table 3.6: Summary of NPVsper Hectare, All Technical Alternatives

Fatick Kaolack
Alternatives
NPV IRR NPV IRR
1 BASE CASE (Composting only) 34,902 NA 60,893 NA
2 (Composting + phosphates) 101,751 NA 153,718 NA
3 (Composting + phosphates + improved seeds) 157,272 NA 232,345 NA
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Note: NA = not gpplicable. This is because none of the dternatives generate any negative cash flows
during the early years, the benefits are greeter than the costs for dl years.

In addition to the differences in the results between the three technica aterndives as indicated in Table
3.6, recall dso that they were achieved with a zero opportunity cost for the biomass. If markets for the
uncontested biomass (as discussed in the previous section) were developed, then it would be necessary
to invoke the opportunity cost variable. For now, however, thisisused asacdibrating variableto test how
much the farmer could pay for the biomass he needs, or dternatively, how much commercid vaduewould
he forego by not sdlling his biomass but useit for his own composting needs instead, defined by the point
where the NPV equals zero, or where costs just equa benefits in a present value sense. The results are
presented in Table 3.7. For the base case, the farmer would be better off sdling his biomass instead of
compodting it if he were paid more than 1.3 and 2.3 FCFA per kilo for it in the Fatick and Kaolack
regions, respectively. For the 3 aternative, these breskeven opportunity costsincreaseto 6.0 and 8.9
FCFA for the two regions, respectively. These results clearly show that the composting technology is
extremey sengtive to the availability and value of biomass. The reason for assuming the zero opportunity
cost inthefirgt placeisbecause the biomass used in composting is uncontested, asdiscussed inthe previous
section; i.e, there currently is no commercia market. On the basis of this assumption, dl of the three
composting technologies are financiadly feasible. 1f, however, some budding entrepreneurs seize upon the
opportunity to create a composting business, then markets for the uncontested biomass would emerge

rapidly.

Table 3.7: Breakeven Opportunity Cost of Biomass

Breakeven Opportunity Cost of Biomass
Alternatives ]

Fatick Kaolack
1BASE CASE (Composting only) 1.3 FCFA/Kg 2.3FCFA/Kg
2 (Composting + phosphates) 3.9FCFA/Kg 5.9 FCFA/Kg
3 (Composting + phosphates + improved seeds) 6.0 FCFA/Kg 8.9FCFA/Kg

Thereis consderable (and vaid) argument about whether thereis aneed to invest in the cement compost
pitsin view of the fact that farmers are cash poor and the rate of adoption of cement pit composting has
beendismd, at best. Farmersappear to only adopt if projects heavily subsidize the construction of the pits.
The dternative of above-the-ground or clay pit composting (asandyzed here) isoften suggested asaviable
solutionbecause it would avoid the cash investmentsin cement and construction equipment. Theargument
against above-the-ground or clay pit composting is that the quality of the compost will be compromised
because of the absence of any solid structure to retain water and nutrients. As indicated by the above
results, however, financid feashility is attained if the resulting crop yields as assumed are, indeed, vadid.
For the future, it is very important to reconcile the differences between cement pit composting and the
technicd dternatives consdered here in economic and financid terms. It may well be that the investment
in the congtruction and maintenance of cement pitswill pay off handedly in thelong run. If so, they will be
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worthwhile extending to the local farmers instead of the clay pits. For the time being, however, it is
confirmed that composting dong thetraditiona lines (above-ground and/or inclay pits, isfinancidly feasible
fromthefarmer’s perspective, given the assumptions. Moreover, it isstrongly recommended that farmers
arewd| informed (through demongtrations) about the differences between the three dternatives — the fact
that the returnsto the additions of low cost physicd inputs (phosphates and improved seeds) will generate
very dtractive returns.

3.2.2 LiveFences

The per hectare resultsfor the live fence intervention indicate very srong financia feesibility, infact, by far
the strongest of al of the NRM technologies andyzed in thisstudy. Given the assumptions, it appearsthat
the fenceitsdlf will generate far more financid benefits to the farmers than the cash crops grown indde the
enclosed areas (manioc as assumed in the base case). If, indeed, the market for acacia |leatea seeds is
agrong as clamed by ISRA researchers, then it is obvious that many farmers could benefit considerably
from abandoning the traditiond salane live fences and instead plant acacia leatea fences, thus enabling
them to collect revenues from the harvest and sale of the seeds, fuewood, and poles in addition to the
revenues from the manioc production. In fact, because the intervention is so attractive, farmers ought to
consder establishing Acacia laetea woodlots to maximize the production of seedsrather than establishing
only the live fences and for the purpose of producing a much lower vaue crop indde, i.e., manioc (dbet
higher in total vaue to the farmer than millet). Suggesting acacia woodlots at this time may be too far
fetched, however, in recognition of the fact that changesin traditions are dow to take root. Farmers will
typicdly prioritizesurviva schemes; i.e., produce enough food to providefor thefamily before other options
aretried. Theideaof foregoing basic food production and instead produce higher value crops (and thus
higher incomes) is gill aforeign concept — the notion that high incomes will enable them to purchase the
foodstuffs they need to feed thar families ingead of producing it is ill remote. Any change in deeply
rooted traditions will have to come about very dowly. Hence, the first step should be encourage farmers
to plant live fences using species different from the traditional ones (i.e., sdane) and ingtead plant species
that will generate revenues in addition to the incomes earned from the protected crops grown insde the
enclosures. If this works well, some will eventudly bresk out understanding that the perimeter fence is
muchmore va uablethan what it encloses and will then begin to convert land to higher and better economic
uses— otherswill eventualy follow. The detailed cash flowresultsare presented in Tables 3.8 - 3.11 for
the base case dternative (no. 2 — see assumptionsin Section 2 above).

Table 3.8: Summary of Costs, Live Fences Fatick

Fence Maint. of Site Prep. & Labor During Opp.Cost Procure
Year | Planting Replantin Fence (Labor) Plant Manioc Crop Season oflLand  Equipment Total

g

1 120,000 0 3,200 13,000 12,000 20,000 1,100 169,300
2 0 18,000 3,200 8,000 12,000 20,000 0 61,200
3-15 0 0 3,200 8,000 12,000 20,000 0 43,200
PV 248,838
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Table 3.9: Summary of Benefits, Costs, and Net Cash Flows, Live Fences Fatick

Alternative 1 Alternative 2 Alternative 3
Manioc & Wood & Manioc & Wood & Manioc & Wood & NCF per
Year | Leaves Other Leaves Other Leaves Other Costs Year
1 0 0 0 0 0 0 169,300 (169,300)
2 0 0 60,000 0 0 0 61,200 (1,200)
3 0 0 0 1,200 0 0 43,200 (42,000)
4 0 0 60,000 9,400 0 0 43,200 26,200
5 0 0 0 409,400 0 0 43,200 366,200
6 0 0 60,000 409,400 0 0 43,200 426,200
7 0 0 0 409,400 0 0 43,200 366,200
8 0 0 60,000 409,400 0 0 43,200 426,200
9 0 0 0 409,400 0 0 43,200 366,200
10 0 0 60,000 409,400 0 0 43,200 426,200
11 0 0 0 409,400 0 0 43,200 366,200
12 0 0 60,000 409,400 0 0 43,200 426,200
13 0 0 0 409,400 0 0 43,200 366,200
14 0 0 60,000 409,400 0 0 43,200 426,200
15 0 0 0 409,400 0 0 43,200 366,200
NPV 290,895
IRR 56.2%
Table 3.10: Summary of Costs, Live Fences Kaolack
Fence Maint. of Site Prep. & Labor During Opp.Cost Procure
Year | Planting Replanting Fence (Labor) Plant Manioc Crop Season of Land Equipment| Total
1 60,275 0 3,200 13,000 12,000 20,000 1,100 109,575
2 0 9,041 3,200 8,000 12,000 20,000 0 52,241
3-15 0 0 3,200 8,000 12,000 20,000 0 43,200
PV 197,594
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Table 3.11: Summary of Benefits, Costs, and Net Cash Flows, Live Fences K aolack

Alternative 1 Alternative 2 Alternative 3
Manioc & Wood & Manioc & Wood & Manioc & Wood & NCF per
Year Leaves Other Leaves Other Leaves Other Costs Year
1 0 0 0 0 0 0 109,575 |(109,575)
2 0 0 60,000 0 0 0 52,241 7,759
3 0 0 0 1,200 0 0 43,200 | (42,000)
4 0 0 60,000 9,400 0 0 43,200 26,200
5 0 0 0 409,400 0 0 43,200 | 366,200
6 0 0 60,000 409,400 0 0 43,200 | 426,200
7 0 0 0 409,400 0 0 43,200 | 366,200
8 0 0 60,000 409,400 0 0 43,200 | 426,200
9 0 0 0 409,400 0 0 43,200 | 366,200
10 0 0 60,000 409,400 0 0 43,200 | 426,200
11 0 0 0 409,400 0 0 43,200 | 366,200
12 0 0 60,000 409,400 0 0 43,200 | 426,200
13 0 0 0 409,400 0 0 43,200 | 366,200
14 0 0 60,000 409,400 0 0 43,200 | 426,200
15 0 0 0 409,400 0 0 43,200 | 366,200
NPV 342,138
IRR 69.6%

The NPV resultsfor the other technicd dternatives: 1 (the sdlanefence only), and 3 (onerow of salaneand
two rowsof acacid), aesummarizedin Table 3.12. If farmersopt for the sdlanefence only, they only buy
protection for the cropsgrown insde. No direct benefits are derived from the perimeter fenceitsdlf. Inthis
case, the NPVs are negative. Given the assumptions, it is dear that the investments in live fences cannot
be recovered only from the production and sdle of the crops grown inside the enclosures, but must include
aso some benefits from the perimeter fences themsalves.

Table 3.12: Summary of NPVsper Hectare, Live Fence, All Technical Alternatives

Fatick Kaolack
Alternatives
NPV IRR NPV IRR
1 (1 row saane fence) -92,019 NA -92,019 NA
2BASE CASE (1 row salane, 1 row Acacialaeted) 290,895 NA 342,138 NA
3 (1 row salane, 2 rows Acacialaeted) 683,943 NA 684,706 NA

3.2.3 Field Trees

The fidd tree technology is financidly feasible in both regions since the NPVs are postive, i.e. the
technology should be vigoroudy promoted. It isimportant to note thet, for this particular technology, the
benefits occur very late compared with the other NRM technol ogies which have more immediate benefits,
hence, the impact on the present values will be rdatively small. The later the benefits and costs occur
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during the time horizon andyzed, the less impact they will have on the present values. It isalso noted that
the protection of Kad trees, although beneficia ontheir own merit, should be donein conjunctionwith other
technologies such as composting (dternative 3). The synergy between composting and an optimal
incidence of adult field trees would be an interesting combination to tet, indeed. The detailed cash flow
results are presented in Tables 3.13 - 3.16.

Table 3.13: Summary of Costs, Field Trees Fatick

Site Planting and Protection  Protection  Millet Value Procure
Year | Preparation Replanting Labor Baskets Foregone Equipment Total
1 0 0 6,400 0 192 0 6,592
2 0 0 6,400 0 192 0 6,592
3 0 0 6,400 0 192 0 6,592
4 0 0 6,400 0 192 0 6,592
5-15 0 0 0 0 192 0 192
PV 14,491

Table 3.14: Summary of Benefits, Costs, and Net Cash Flows, Field Trees Fatick

Millet Yields  Millet Yield Pods and

Year |Kilos per Ha ValueIncr/Ha  Fuelwood Leaves Costs NCF
1 400 0 0 0 6,592 (6,592)
2 400 0 0 0 6,592 (6,592)
3 400 0 0 0 6,592 (6,592)
4 407 720 0 13,860 6,592 7,988
5 414 1,440 2,520 14,520 192 18,288
6 418 1,800 2,640 15,180 192 19,428
7 436 3,600 2,760 15,840 192 22,008
8 454 5,400 2,880 16,500 192 24,588
9 461 6,120 3,000 17,160 192 26,088
10 468 6,840 3,120 17,820 192 27,588
11 479 7,920 3,240 18,480 192 29,448
12 490 9,000 3,360 19,140 192 31,308
13 508 10,800 3,480 19,800 192 33,888
14 515 11,520 3,600 20,460 192 35,388
15 519 11,880 3,720 21,120 192 36,528

NPV 16,477

IRR 52.4%
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Table 3.15: Summary of Costs, Field Trees Kaolack

Site Planting and  Protection Protection  Millet Value  Procure
Year | Preparation Replanting Labor Baskets Foregone  Equipment Total
1 0 0 6,400 0 240 0 6,640
2 0 0 6,400 0 240 0 6,640
3 0 0 6,400 0 240 0 6,640
4 0 0 6,400 0 240 0 6,640
5-15 0 0 0 0 240 0 240
PV 14,648

Table 3.16: Summary of Benefits, Costs, and Net Cash Flows, Field Trees Kaolack

Millet Yields Millet Yield Pods and

Year | Kilos perHa Valuelncr./Ha Fuelwood Leaves Costs NCF
1 500 0 0 0 6,640 (6,640)
2 500 0 0 0 6,640 (6,640)
3 500 0 0 0 6,640 (6,640)
4 509 900 0 14,175 6,640 8,435
5 518 1,800 2,520 14,850 240 18,930
6 523 2,250 2,640 15,525 240 20,175
7 545 4,500 2,760 16,200 240 23,220
8 568 6,750 2,880 16,875 240 26,265
9 577 7,650 3,000 17,550 240 27,960
10 586 8,550 3,120 18,225 240 29,655
11 599 9,900 3,240 18,900 240 31,800
12 613 11,250 3,360 19,575 240 33,945
13 635 13,500 3,480 20,250 240 36,990
14 644 14,400 3,600 20,925 240 38,685
15 649 14,850 3,720 21,600 240 39,930

NPV 18,096

IRR 53.8%

If the protection baskets were, the assumptions stated in the previous section indicate aan additiona 10
percent increasein crop yields because the treeswould be better dispersed throughout the farm fields, and
they would be better protected. The NPV results associated with this aternative would be lower in both
regions, yet gtill positive and feasible (3,433 and 7,265 FCFA per hectare for the Fatick and Kaolack

regions, repectively).
3.24 Rock Dikes

Given the base case assumptions, ingaling rock dikes is financialy feasible in the Kaolack region and
amog so in the Fatick region. For the latter, the NPV isonly dightly negative. The heavy labor expended
inthe process of mining, trangporting, and ingalling the rocks adong the contoursin the fields appearsto be
offsat by the vaue of the crop yield increases obtained as a result. The detailed cash flow results are
presented in Tables 3.17 - 3.20. Although the rock dike intervention is judged financialy feesble onits
own merit, the financid attractiveness of improved management of the farm field would be much higher if
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rock dikeswere but one of severd technologies applied on the samefield. The combination of rock dikes,
field trees, and composting onthe same field would, no doubt, generate very attractive results because of
the synergies emanating from the interactions between the technologies.

Table 3.17: Summary of Costs, Rock Dikes Fatick

Site Prep., Mine, Transport Build Procure
Year Load, Unload Rocks Dikes Maintenanc  Equipment Total
e
1 12,000 60,000 16,000 0 1,100 89,100
2-15 0 0 0 4,000 0 4,000
PV 78,534
Table 3.18: Summary of Benefits, Costs, and Net Cash Flows, Rock Dikes Fatick
Benefits
Year Kg. of Millet Price x Volume Costs NCF
1 200 20,000 89,100 (69,100)
2 210 21,000 4,000 17,000
3 220 21,975 4,000 17,975
4 229 22,926 4,000 18,926
5 239 23,852 4,000 19,852
6 248 24,756 4,000 20,756
7 256 25,637 4,000 21,637
8 265 26,496 4,000 22,496
9 273 27,334 4,000 23,334
10 282 28,151 4,000 24,151
11 289 28,947 4,000 24,947
12 297 29,723 4,000 25,723
13 305 30,480 4,000 26,480
14 312 31,218 4,000 27,218
15 319 31,938 4,000 27,938
NPV (3,874)
RR 27.8%
Table 3.19: Summary of Costs, Rock Dikes Kaolack
Site Prep., Mine, Transport Build Procure
Year Load, Unload Rocks Dikes Maintenanc  Equipment Total
e
1 12,000 60,000 16,000 0 1,100 89,100
2-15 0 0 0 4,000 0 4,000
PV 78,534
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Table 3.20: Summary of Benefits, Costs, and Net Cash Flows, Rock Dikes K aolack

Millet Yields Millet Yield
Year Kilos per Ha Value Incr./Ha Costs NCF
1 275 27,500 89,100 (61,600)
2 288 28,750 4,000 24,750
3 300 29,969 4,000 25,969
4 312 31,157 4,000 27,157
5 323 32,316 4,000 28,316
6 334 33,445 4,000 29,445
7 345 34,547 4,000 30,547
8 356 35,620 4,000 31,620
9 367 36,667 4,000 32,667
10 377 37,688 4,000 33,688
11 387 38,684 4,000 34,684
12 397 39,654 4,000 35,654
13 406 40,600 4,000 36,600
14 415 41,523 4,000 37,523
15 424 42,422 4,000 38,422
NPV 22,962
RR 44.0%
3.25 Woodlots

Woodlots are an anomay — many will dam they are financidly feasble, others care less about the
economics and promote them because they revegetate an otherwise degraded landscape, and yet others
believe they are disma economic and financid fallures, never to be promoted. Theresultsobtainedinthis
study are not unlike those obtained by Karch (1991) who found block plantations to generate an IRR of
32 percent without any subsdies. The results obtained in the present sudy indicate an IRR of dightly less
than 34 percent in the Fatick region and 38 percent in the Kaolack region. The detailed cash flow results
arepresented in Tables 3.21 - 3.24.

Table 3.21: Summary of Costs, Woodlots Fatick

Site Planting and  Protection Opportunity Cost  Procure
Year | Preparation  Replanting Labor Weeding of Land Equipment Total
1 8000 51750 8000 8000 0 0 75750
2 0 5175 8000 4000 0 0 17175
3-15 0 0 8000 0 0 0 8000
PV 83690

C-55: 115




Table 3.22: Summary of Benefits, Costs, and Net Cash Flows, Woodlots Fatick

Total Total

Year | Fuelwood Polewood Benefits Costs Year
1 0 0 0 75750 -75750

2 0 0 0 17175 -17175

3 0 0 0 8000 -8000

4 0 0 0 8000 -8000
5 8400 243950 252350 8000 244350

6 0 0 0 8000 -8000

7 0 0 0 8000 -8000

8 0 0 0 8000 -8000

9 0 0 0 8000 -8000
10 10080 292740 302820 8000 294820

11 0 0 0 8000 -8000

12 0 0 0 8000 -8000

13 0 0 0 8000 -8000

14 0 0 0 8000 -8000
15 10080 292740 302820 8000 294820
NPV 12157
RR 33.8%

Table 3.23: Summary of Costs, Woodlots K aolack

Site Planting and  Protection Opportunity Cost  Procure
Year | Preparation Replanting Labor Weeding of Land Equipment Total
1 8000 51750 8000 8000 0 0 75750
2 0 5175 8000 4000 0 0 17175
3-15 0 0 8000 0 0 0 8000
PV 83690

Total Tota
Year Fuelwood Polewood Benefits Costs Year
1 0 0 0 75750 -75750
2 0 0 0 17175 -17175
3 0 0 0 8000 -8000
4 0 0 0 8000 -8000
5 9600 278800 288400 8000 280400
6 0 0 0 8000 -8000
7 0 0 0 8000 -8000
8 0 0 0 8000 -8000
9 0 0 0 8000 -8000
10 11712 340136 351848 8000 343848
11 0 0 0 8000 -8000
12 0 0 0 8000 -8000
13 0 0 0 8000 -8000
14 0 0 0 8000 -8000
15 11712 340136 351848 8000 343848
NPV 26381
IRR 37.9%
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It isimportant to recdl that these results are obtained with the assumption of zero opportunity cost of land.
This will severely limit the availability of land for the purpose of establishing private woodlots. If the
woodlots wereto be established on land currently producing some vaue, thenthe NPV resultswill quickly
turnsharply negative. The breakeven opportunity costsof land for the two regions are defined by the point
where the NPVsreach zero. For the Fatick region, this vaue is 3,700 FCFA per hectare, and for the
Kaolack region the breakeven vaue is 8,100 FCFA per hectare. Thismeansthat the farmer could afford
to convert the land to woodlots in Fatick and Kaolack if it currently generates an annua vaue of 3,700
FCFA and 8,100 FCFA per hectare, respectively, but not more. Both arefar below the opportunity costs
of the millet and sorghum land in both regions.

3.3 Reaults: Improved Wood Stoves

The improved wood stove anayss is different from the other NRM techniques — the stoves are dready
assumed to be financidly feasible from the perspective of the users as the opportunity cost of time of
building the stoves is very low compared to the benefits (expressed as both wood and time saved,
particularly important for thewomen who typicaly collect fuewood for the household and cook the medls).
Asdtated above, there are no private sector income-generating opportunities associated with theimproved
clay stoves, the only congraint to adoption is the training needed for the users. The per individud
household results are summarized in Table 3.25.

Given the assumptions, wood consumption using the 3-stone stove is estimated to reach 1,445 kilos per
household per year in al three regions. If the improved stoves were introduced and used properly, there
would be subgtantia savings, however far less than many would clam. Based on the differencein therma
efficiency between the 3-stone (10 percent) and the improved stove (15 percent), consumption should
decrease to 1,228 kilos per household (1,445 x 85 % = 1,228 kg) if dl of the fuewood were burned in
the improved stove. But thisis not so, as discussed above, because: @) not dl measare cooked using the
improved stove, and b) not al wood collected is used through the improved sove. Taking al of these
factors into account (as assumed in Table 2.17 above), the actua wood saving per household per year is
114 kilos, from 1,445 to 1,332 kilos.

Intermsof time saved, women will only spend 336 hours per year collecting the wood whereasthey would
gpend 365 hours per year for the 3-stone stove in the Fatick region. The savings generated as a result
would amount to 2,874 FCFA per year per household expressed in terms of opportunity cost of time.
Given these savings, it would teke 51 days of usng the improved stoves to recover the opportunity cost
of time spent in building the stoves.
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Table 3.25: Improved Stoves, Savings per Household

Results per Household Fatick Kaolack
Wood consumption/HH (kilos/year), 3-stone stove 1445 1445
Wood consumption/HH (kilos/year), improved stove 1332 1315
Wood saving per household (kilos/year) 114 130
Hours spent collecting FW/year for 3-stone stove 365 300
Opportunity cost of time/year collecting fuelwood, 3-stone stove, FCFA 36500 30000
Hours spent collecting FW/year for improved stove 336 273
Opportunitycost of time/year collecting fuelwood, improved stove, FCFA 33626 27300
Opportunity cost of time saved per year per HH, FCFA 2874 2700
Opportunity cost of time saved per day per HH, FCFA 7.9 7.4
Investment in improved stove, labor, FCFA 400 400
No. days of stove use needed to recover investment (opp. cost of time) 51 54

34  Sendtivity Analysis

The sengtivity andysis shows how the base case NPV results would change if the assumptions (with
respect to costs, prices and the discount rate) were changed. Where a large change in an assumption
causes only a smdl change in the overd| result (when the NPV switches from positive to negative), the
assumption is not sendtive and need not be so carefully monitored. Where, on the other hand, a small
change in an assumption yields alarge change in the overdl result, that assumption is sengtive and should
be closdy monitored. The results of the sengtivity analyss for the Fatick region only are presented in
Table 3.26. The sengtivity of the same variables for the Kaolack region is not tested because of the
smilarity of the results between the two regions. The same variables exhibiting sengitivity for the Fatick
region will also be sengtivein the Kaolack region as well. The base case assumptions on prices, costs,
yields, and the cost appreciation rate are reflected in the NPV resultsin the center column of thetable. The
effect of varying the assumptions by 10 percent increments above and below the base case assumptions
are given in the other columns of the table.

The firgt parameter to be tested is the impact on the financia andysis resultsif the benefits (prices and or
volumes produced) for the commodities produced under each NRM technology were increased or
decreased acrossthe board by 10, 20, or 30 percent. A 10-percent increase in the farm gate millet price,
for example, would be from 100 FCFA per kilo as assumed in the base case, to 110 FCFA per kilo. The
second parameter tested is the codts, i.e, al costsliged in the assumptionsin Section 2 are increased or
decreased by 10-percent increments. The third parameter tested is the discount rate.

° Composting: Theresultsindicate that the NPV resultsare not very sengitive to any changesinthe
assumptions. Within the full range of variations, none of the NPV results switch from postive to
negative. This means that the technique can tolerate at least a reduction of more than 30 percent
in benefits, more than a 30-percent increase in costs, and more than a 30-percent increase inthe
discount rate (i.e., from 30 percent asin the base case, to 39 percent) before the NPV switches
to negative. The NPV'sremain strongly positive throughout.
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Livefences: Thisintervention is, by far, the mog attractive among the technologies tested. Any
variation up to plus or minus 30 percent in any of the variables will not switch the NPV from
pogitive to negative. The NPV's remain strongly positive throughott.

Field trees: Thefidd tree intervention is aso not sengtive to variations as none of the changesin
assumptions up or down produce a switching of the NPV from positive to negative.

Rock dikes: The results indicate that the NPV results are very sendtive to changes in the
assumptions. Thisis expected, of course, Since the base case NPV isaready very closeto zero.
Any increase in the benefits will switch the NPV from the dightly negetive to positive as indicated
inthe table.

Woodlots: As expected, the woodlot intervention is sengtiveto changesin the assumptionssince
the base case results are just above the breakeven point where costsjust equa revenues. A less
than 10-percent increase in benefits or a less than 10 percent decrease in costs will switch the
NPV results from negative to postive. Likewise, asmal decrease in the discount rate will aso

switch the NPV vaue from negative to pogtive.

Table 3.26: Sensitivity Analysis, Fatick Region

Variables -30% -20% -10% Base Case NPV 10% 20% 30%
Composting

All benefits 15642 22062 28482 34902 41322 47742 54162
All costs 43692 40762 37832 34902 31972 29042 26112
Discount rate 52916 45570 39683 34902 30972 27705 24960
Livefences

All benefits 128976 182949 236922 290895 344868 398841 452814
All costs 365547 340663 315779 290895 266011 241167 216283
Discount rate 612689 478283 373453 290895 225300 172762 130375
Field trees

All benefits 14218 14971 15724 16477 17230 17983 18763
All costs 26857 23397 19937 16477 13017 9557 6097
Discount rate 37422 28548 21744 16477 12362 9122 6551
Rock dikes

All benefits -26272 -18806 -11340 -3874 3592 11058 18524
All costs 19685 11832 3979 -3874 -11727 -19580 -27433
Discount rate 17513 8593 1627 -3874 -8249 -11753 -14575
Woodlots

All benefits -16598 -7013 2572 12157 21742 31327 40912
All costs 37264 28895 20526 12157 3788 -4581 -12950
Discount rate 61488 40717 11354 12157 2292 -5544 -11808
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4.0 Aggregation and Economic Analysis

4.1 Introduction

This section aggregates the results of thefield interventions given the actud rates of adoption as verified by
the KAPs (92, ‘94, ‘96, and ‘98). The aggregation anaysis of the different field interventions are based
only on quantifiable benefits and codts, as such, it isonly a partia economic analyss, not including other
benefits and costs of asecondary and tertiary nature. It isreasonable to assume that implementation of the
different NRM techniques will add considerably more in terms of secondary and tertiary vaues than the
benefits and costs captured by the analytica spreadsheets developed for purposes of this study. These
include (&) theimpactson downstream agricultura productivity asaresult of managing resourcesupstream,

(b) the environmentd benefits in terms of ahigher incidence of floraand faunabiodiversity associated with
improved NRM, and (c) the beneficial impact on women who spend less time collecting fuelwood as a
result of planting and/or managing trees for fuelwood closer to the compound, or using improved
cookstoves.

4.2 Assumptions
4.2.1 TheSO2 Portfalio, Allocation of Funding Between NRM Techniques

The process of defining the parameters for the ex-post andlyss is inexact a best. It is not possible to
dlocate the total amount of money spent (US contributions) among the different NRM technologies
andlyzed here, since they reflect but a fraction of the technologies supported by the different activities.
According to the KAP 98, some 15 leading indicators (NRM technologies) and six supporting indicators
were tracked and measured. Only sx NRM technologies were analyzed in this report. Moreover,
activities such as CBNRM, KAED, NRBAR, and PVO/NGO all extended other NRM techniques in
addition to the 15 leading and six supporting indicatorsincluded in the KAP. Thetotal amount spent over
an average of 7.5 years of USAID support amounts to some $81.3 million for the activities indicated in
Table4.1. Some support to Winrock and Rodale is included under the NRBAR activity, and Rodde
received support from the PV O/NGO Support Project, theremainder of the USAID support for thesetwo
NGOs was provided by USAID/Washington and is not consdered here. The SZWM Activity was not
induded in this andys's because the Team did not make any Ste vidts, nor wasthis activity involved in the
variety of different NRM technologies congdered in the study except compogting fairly capitd intensive
anti-sdinization dikes.

The assumed time horizon for the aggregate analysis remains at 15 years. The USAID investments,

however, will be soread evenly over only the first 7.5 years as indicated by the average duration of
involvement by each SO2 Activity in Table 4.1. Moreover, the 15 years will, a least partidly,
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accommodate the staggering of different activities—they did not sart and end onthe samedates. CBNRM
isthe only activity gill ongoing, the others have either ended or arein their find phases.

Table4.1: SO2 Portfolio

02 Portfolio US Contrib. $US No. years Contrib./Year, US$ Contrib./Year, FCFA
SRP, woodlots only $8,500,000 8.5 $1,000,000 550,000,000
PVO/NGO $20,125,000 8.0 $2,515,625 1,383,593,750
NRBAR $19,750,000 7.0 $2,821,429 1,551,785,714
KAED $8,000,000 6.0 $1,333,333 733,333,333
CBNRM $25,000,000 8.0 $3,125,000 1,718,750,000
Total $81,370,000 7.5 $10,795,387 5,937,462,798

Note: The assumed exchange rate is 550 FCFA = $1 US

The next step is to Sate the assumptions on the alocation of the budgets among the six different NRM
technologiesanalyzed. Thisobvioudy istheweakest link inthe aggregate analysisbecauseit isnot possible
to know how much of the time or money spent on each NRM technology in each activity. To do thisin
an exact fashion would entail revisiting the TORs for each LT daffer and ST consultant to estimate the
relative weights of the investments made between each technology. For purposes of the andysis, it is
assumed that PVO/NGO, NRBAR, KAED, and CBNRM are or were dl involved with extending or
promoting the full range of NRM techniques, not only the ones discussed here. The SRP Activity was
involved with tree plantations and someimproved falow schemes. Asindicated in Table 4.2, it is further
assumed that each NRM technology is dlocated five percent of the total budget; hence, an assumed 25
percent of the total budget is dlocated between the five technologies discussed in this study (improved
stoves excluded), leaving the remaining 75 percent divided between the other 15 or so technologies listed
in the KAPs. A total of 1/3rd of the SRP budget is assumed to cover the woodlots of the kind of
plantations envisoned in this sudy in only the two regions.

It iswell recognized that the five-percent assumption across the board may generate some unavoidable
disagreement —some will say it istoo high, othersthat it istoo low. An assumption, nevertheless, must be
made to avoid the mistake of applying 100 percent of thetotd funding to the six technologies. Tothisend,
the percentage budget alocation wasincluded as avariable in the analytical framework developed for this
study — other assumptions could be easily tested (and others are tested at end of this section). Itisaso
assumed that thefive percent alocation isbased on thetota budgets, not individua componentsof the SO2
activities. The activities, as desgned, will typicaly have funding dlocations for different components such
as. training, technica assgtance, specid sudies, adminigrative, and the like. All of these combined
comprise the full budget for the activity from which the five percentisdrawn. The five-percent dlocation
is dso accounting for the fact that only two of the four regions covered by the KAPs are included in the
andyss.

The dlocation of the budgets between the regions is indicated on top of Table 4.2. As shown, it is

assumed that 39 and 61 percent of the budgets are alocated between the Fatick and Kaolack regions,
respectively. These percentages are S mply based on the populationsin thetwo regionsasshownin Table
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1.1 above. Thus, if the population inthe two regions combined is 1,775,260, then the assumed budgetary
alocation for the Fatick region is assumed to be 684,997 / 1,775,260, or 39 percent.*®

Table 4.2: Budget Allocation Between NRM Technologies

Technologies Fatick Kaolack
Allocation among regions 39% 61%
Composting
SRP 0.0% 0 0
PVOINGO 5.0% 26,693,484 42,486,203
NRBAR 5.0% 29,938,389 47,650,897
KAED 5.0% 14,148,099 22,518,567
CBNRM 5.0% 33,159,608 52,777,892
Total 103,939,580 165,433,559
Live Fences
SRP 0.0% 0 0
PVOINGO 5.0% 26,693,484 42,486,203
NRBAR 5.0% 29,938,389 47,650,897
KAED 5.0% 14,148,099 22,518,567
CBNRM 5.0% 33,159,608 52,777,892
Total 103,939,580 165,433,559
Field trees
SRP 0.0% 0 0
PVOINGO 5.0% 26,693,484 42,486,203
NRBAR 5.0% 29,938,389 47,650,897
KAED 5.0% 14,148,099 22,518,567
CBNRM 5.0% 33,159,608 52,777,892
Total 103,939,580 165,433,559
Rock dikes
SRP 0.0% 0 0
PVOINGO 5.0% 26,693,484 42,486,203
NRBAR 5.0% 29,938,389 47,650,897
KAED 5.0% 14,148,099 22,518,567
CBNRM 5.0% 33,159,608 52,777,892
Total 103,939,580 165,433,559
Woodlots
SRP 33.0% 70,033,092 111,466,908
PVOINGO 5.0% 26,693,484 42,486,203
NRBAR 5.0% 29,938,389 47,650,897
KAED 5.0% 14,148,099 22,518,567
CBNRM 5.0% 33,159,608 52,777,892
Lotal 17307067 276000468

% Thisassumption should have afairly wide berth initsinterpretation. Obviously, not all areas are equally
suitable for the full range of interventions— some areas do not support Kad field trees, others do, some
areas support live fences of the configurations assumed, others don’t. What isimportant isthat the

KAP 98 results are taken into account, recognizing full and well that the field sites where the interventions
are actually implemented may be different from the three regions (Fatick, Kaolack, and Thies) under study
here.
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4.2.2 Economic Assumptions

The partid ex post aggregate economic andysisreflectsthe USAID and GOS perspectives — what the
donor investments bought. For purposes of the andlys's, only the discount rate is shadow priced. The
discount rate for risk-averse farmers must be relatively high to capture the risk factor as was argued in
Sections 2 and 3 above. It must be clearly demonstrated to the intended beneficiaries that the improved
technologies will have very attractive returns to convince them to adopt. The discount rate gpplicable in
the aggregate, however, can be judtifiably much lower because the GOS (and USAID) have much lower
risk factors. A government will typicaly maintain adifferentiated investment portfolio (unlike theindividua
farmers) and thus, can spread the risks. For this reason, a lower (15-percent) rate for the aggregate
economic anadyss is assumed as the pergpective shifts from the farmers to the aggregate (the GOS) as
indicated in Table 4.3.

Table 4.3: Economic Analysis Assumptions

Assumptions Financial Analysis Economic Analysis

Discount rate 30% 15%

4.2.3 Aggregation

The aggregation of the results in accordance with the adoption is summarized in Table 4.4. These are
based on the just completed KAP ‘98 surveys which trace the evolution of the rates of adoption for the
different technologies back to KAP ‘92 or ‘94. The assumptions are derived from the differences in
adoption rates betweenthe KAPs, i.e., 20 percent adoption in 1998 less afive percent adoption in 1992
equas a 15 percent difference which can legitimately be counted as areturn on the investments made in
promoting the technology.
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Table 4.4: Aggregation

||NRM Technologies Fatick Kaolack Thies
Composting, adoption 7.1%

rea covered (hectares) 9,869 23,608 8,861
No. of years with USAID support 7.5 75 7.5
"Live Fences, adoption 12.3%
Meters of live fence 1,263,819 2,011,535 1,535,434
No. of years with USAID support 7.5 7.5 7.5
Field Trees, adoption 29.6%
lArea covered (hectares) 41,144 98,420 36,941
No. of years with USAID support 7.5 7.5 7.5
Rock Dikes, adoption 13.5%
lArea covered (hectares) 18,765 44,888 16,848
No. of years with USAID support 7.5 7.5 7.5
Woodlots, adoption 13.8%
lArea covered (hectares) 19,113 45,719 16,160
[No. of vears with USAID\support 7.5 7.5 7.5

For composting, KAP ‘98 indicated a 16.4 percent adoption rate for the regions supported by the SO2
portfolio. In 1994, the rate of adoption was measured at 9.3 percent. Thus, the difference between the
two, 16.4 - 9.3 indicates a 7.1-percent change in adoption between 1994 and 1998. If the millet
production area in the Fatick region is 139,000 hectares, therefore, 7.1 percent x 139,000 hectares =
9,869 hectares covered by compost as a result of the support for the composting technology. The
adoption in Kaolack region is derived in asmilar fashion.

For live fences, KAP ‘98 indicated a 18.3 percent adoption for all of the regions supported by the SO2
portfolio (18.3n 1998 - 6.0 in 1994 = 12.3 percent change). Thelength (number of meters) of livefence
ingdled in the Fatick areais derived in the following manner: @ of the tota population in the region
(684,997 people) it is assumed that 60 percent live rurd farming communities where manioc plantations
will grow, thusatotal of 411,000 people; b) the number of people per household (HH) isestimated at eight
individuals, thus 411,000 / 8 = 51,375 HHSs, ¢) if each live fence enclosure requires 200 meters (as
assumed), then the tota distance of live fence ingaled is 51,375 HHs x 200 meters x 12.3 percent =
1,263,819 metersin the Fatick region.

For field trees, KAP ‘98 indicated a net adoption of 29.6 percent for al of the regions supported by the
SO2 portfolio. In 1998, the rate adoption was measured at 42.6 percent, it 1994 it was 13 percent, or
adifference of 29.6 percent. Thus, if the millet production areain the Fatick region is 139,000 hectares,
therefore, 29.6 percent x 139,000 hectares = 41,144 hectares covered by field trees in a (presumably)
optima dengty as aresult of the support for the technology. The adoption in the other regionsis derived
inagmilar faghion.
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For the rock dikes, KAP ‘98 indicated a net adoption of 13.5 percent for dl of the regions, or 13.5
percent in 1998 versus zero percent in 1994, or adifference of thefull 13.5 percent. Asabove, if themillet
production area in the Fatick region is 139,000 hectares, therefore, 13.5 percent x 139,000 hectares =
18,765 hectares covered by rock dikes in a (presumably) optimal configuration as aresult of the support
for thetechnology. The adoption in the other regionsis derived in asimilar fashion.

Asindicated in Table 4.4, the assumed time period needed to reach the targetsfor al of the technologies
is 7.5 years, derived from the average USAID support for SO2 in Table 4.1 above. The impact of
reaching thesetargets (the documented adoption rates) will flatten out after 7.5 years because the andytical
time horizonis 15 years. The aggregation process (of the volumes of commodities produced and the costs
and benefits) amply congsts of adding rows horizontadly dong diagond matrices, as indicated in the
example shown in Table 4.5 —theaggregation of millet produced in the Fatick region under the composting
technology (technicd dternative no. 3). The andytica time horizon (15 years) isindicated in the top row
and the 1st column. The targeted 9,869 hectares are divided into 1,316 hectares per year to be covered
by compost for 7.5 years (assuming a linear adoption for the sake of Smplicity)*. The numbersin each
columnindicatethekilosof additiona cereal produced inthe aggregate (i.e., for 1,316 hectares each year),
over and above the production level without composting. The first batch of hectares produces the higher
crop yiddsinyear 1, followed by the second batch beginning in year 2, and so on for the entire 10 years.
The aggregated increased millet production (kilos) over the entire 15 years is derived by adding each
column horizontally in order to obtain thetotasaong therows. Thelast column showsthis aggregatetota
intermsof tons of additiond millet produced as a result of the implementing the composting intervention.

Table 4.5: Aggregation M ethodology

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Total
S
Ha | 1316 1316 1316 1316 1316 1316 1316 658 0 0 00 O 0O Kilos
1 [221066 221066
2 |234224 221066 455290
3 |247054 234224 221066 702344
4 1259563 247054 234224 221066 961907
5 271759 259563 247054 234224 221066 1233666
6 |283650 271759 259563 247054 234224 221066 1517316
7 1295245 283650 271759 259563 247054 234224 221066 1812561
8 |306549 295245 283650 271759 259563 247054 234224 110533 2008577
9 |317570 306549 295245 283650 271759 259563 247054 117112 O 2098502
10 |328316 317570 306549 295245 283650 271759 259563 123527 O 0 2186179
11 |338794 328316 317570 306549 295245 283650 271759 129781 O 0 O 2271665
12 |349009 338794 328316 317570 306549 295245 283650 135880 O 0 0O 2355013
13 (358969 349009 338794 328316 317570 306549 295245 141825 O 0 0 0 O 2436277
14 |368680 358969 349009 338794 328316 317570 306549 147622 O 0 00 OO 2515510

% Not considered hereisthe "bonus" of adoption by way of the "over-the-fence" demonstration effect —
farmers replicating technol ogies after observing neighboring farmers without direct contact with the
extension workers. The demonstration effect can be substantial and cause the participation adoption rate
to be exponential rather than linear.
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| 15 |378149 368680 358969 349009 338794 328316 317570 153274 0 O 0 O 0 0 0| 2592762 |
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4.3 ResultsBy Region and NRM Technology

The detailed aggregate economic results by the field interventions only, expressed in NPV and EIRR
(economic internd rate of return) are summarized in Table 4.6 and briefly discussed in the severad
subsections below.

Table 4.6: Aggregate Base Case Economic Results

NPV EIRR

Interventions Fatick Kaolack Fatick Kaolack

Composting -1,846,803 1,010,693,430 14.9% 48.6%
Livefence 4,325,043,484 7,405,852,188 45.0% 52.1%
Field trees

Rock dikes
Woodlots
Improved stoves

Note: NA means “not applicable.”

4.3.1 Compogting

Three different results are derived from the aggregate compogting andyss. @) additiond volume of millet
produced, b) impact on millet-sdf sufficiency, and ¢) the aggregate NPV with the revised discount rate
assumption. Theresultsaresummarizedin Tables 4.7 and 4.8. For the Fatick region, it is estimated that
the additiond millet production will have reached atotal of some 2,000 tons by year eight, after the 7.5
yearsof project support. If the samefarmers continuewith the composting for another seven years(to year
15), then the production will continueto increase asindicated in the table, over and beyond the production
level without any compogting. Intermsof impact on food sdf-sufficiency, however, thisincreased impact
isinggnificant. Based ontheassumptionsof: @) 0.66 kilosof cered consumption per capitaper day (Table
2.4), b) the cered productionintheregion of 87,000 tonsfor the Fatick regionfrom Table 1.1, and ¢) the
populationin the Fatick region of 685,000 people(fromTable 1.1), the current production leve of 87,000
tons contributes roughly 53 percent of the cered self-sufficiency needsfor theregion (i.e., production level
divided by the consumption level). Adding the new production to the total as a result of applying the
composting technique means that the Stuation with respect to cered sdf-sufficiency will only improve in
the sensethat the reductionsin self-sufficiency will not be as steep asthey would otherwise have been when
accounting for theincreasesin population in thefuture, given the assumptions. By year 15, theleve of sdf-
aufficiency will have declined to 25.7 percent, down from the current level of 53.1 percent. In order to
meet the 100 percent of the salf-sufficiency requirement given the current level of cereal consumption with
the composting technology aone, it isclear that the targeted areato be trested with compost must increase
substantiadly beyond the 9,869 hectares assumed in the aggregation scenario. In fact, compogting the entire
millet production areain the region with two tons of compost per year would only trandate into less than
50 percent of cered sdlf-sufficiency in year 15, dl else being equd. It is obvious, therefore, that
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compogting done cannot solve the problem particularly the least intensve technicd dternative, it can only
dow down the inevitable. Composting must be extended in combination with other, equaly important
technologies such asrock dikeswhere warranted and/or protection of field trees. Thesame andysisisaso
carried out for the other regions with smilar results, asindicated in the results tables.

The NPV sfor the more intensve composting technologies — dternative 2 — are strongly postive for both
regions (725,310,580, and 3,425,912,296 FCFA for the Fatick and Kaolack regions, respectively), unlike
the negative NPV for the least intensive base case dternative (-1,846,803). For dternative 3, the
corresponding results are 1,328,977,702 and 5,470,904,427 FCFA for the Fatick and Kaolack regions,
regpectively.  These extraordinary differences are attributable to the differences in differences in yields
obtained as the more intensve technologies are gpplied and higher quaity compost is produced. It was
assumedinTable 2.7 that composting in Fatick and Kaolack would generate crop yield increases of 141
and 155 percent, respectively. Aswasdemondrated inthefinancia andyss, however, theresultsarevery
sengtive to any changesin the crop yield assumptions.

Table 4.7: Aggregate Composting, Fatick

Add Tons Tons Millet  Tons Millet Millet Self Aggregate Aggregate | Aggregate
Millet
Year|Ha Devel. Produced Consumed/Yr Produced/Yr Sufficiency  Costs Benefits NCF/Year
1 1,316 221 165,016 87,600 53.2% 123,282,820 22,106,560 |(101,176,260)
2 2,632 455 169,966 85,410 50.5% 132,757,060 45,528,987 | (87,228,074)
3 3,948 702 175,065 83,275 48.0% 142,231,300 70,234,383 | (71,996,917)
4 5,263 962 180,317 81,193 45.6% 151,705,540 96,190,676 | (55,514,865)
5 6,579 1,234 185,727 79,163 43.3% 161,179,780 123,366,592 (37,813,189)
6 7,895 1,517 191,298 77,184 41.1% 170,654,020 151,731,640] (18,922,380)
7 9,211 1,813 197,037 75,254 39.1% 180,128,260 181,256,093| 1,127,833
8 9,869 2,009 202,949 73,373 37.1% 75,991,300 200,857,685| 124,866,385
9 9,869 2,099 209,037 71,539 35.2% 71,056,800 209,850,223| 138,793,423
10 9,869 2,186 215,308 69,750 33.4% 71,056,800 218,617,948| 147,561,148
11 9,869 2,272 221,767 68,006 31.7% 71,056,800 227,166,479| 156,109,679
12 9,869 2,355 228,420 66,306 30.1% 71,056,800 235,501,297 | 164,444,497
13 9,869 2,436 235,273 64,649 28.5% 71,056,800 243,627,745| 172,570,945
14 9,869 2,516 242,331 63,032 27.0% 71,056,800 251,551,031]| 180,494,231
15 9,869 2,593 249,601 61,457 25.7% 71,056,800 259,276,235]| 188,219,435
NPV (1,846,803)
IRR 14.9%
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Table 4.8: Aggregate Composting, K aolack

Addit. Tons Tons Millet Tons Millet Millet Self Aggregate Aggregate Aggregate
Millet
Year| Ha Devel. Produced Cons./Yr Produced/Yr Sufficiency  Costs Benefits NCF/Year
1 3,148 8,100 262,644 267,700 105.0% 207,769,676 246,383,608 | 38,613,932
2 6,295 14,593 270,524 261,008 101.9% 239,088,959 496,741,146 | 257,652,186
3 9,443 21,188 278,639 254,482 98.9% 270,408,243 750,973,264 | 480,565,021
4 12,591 27,883 286,999 248,120 96.2% 301,727,526 1,008,983,099| 707,255,573
5 15,738 34,674 295,609 241,917 93.6% 333,046,809 1,270,676,207| 937,629,398
6 18,886 41,559 304,477 235,869 91.1% 364,366,093 1,535,960,507|1,171,594,415
7 22,034 47,317 313,611 229,973 88.4% 395,685,376 1,804,746,219| 1,409,060,843
8 23,608 50,334 323,019 224,223 85.0% 240,403,042 1,953,754,004(1,713,350,962
9 | 23,608 51,411 332,710 218,618 81.2% 234,894,625 1,980,911,549| 1,746,016,924
10 | 23,608 52,107 342,691 213,152 77.4% 234,894,625 2,007,390,156| 1,772,495,531
11 | 23,608 52,785 352,972 207,823 73.8% 234,894,625 2,033,206,797|1,798,312,172
12 | 23,608 53,446 363,561 202,628 70.4% 234,894,625 2,058,378,022| 1,823,483,397
13 | 23,608 54,090 374,468 197,562 67.2% 234,894,625 2,082,919,967| 1,848,025,342
14 | 23,608 54,719 385,702 192,623 64.1% 234,894,625 2,106,848,363|1,871,953,738
15| 23,608 34,015 397,273 187,808 55.8% 234,894,625 2,130,178,549| 1,895,283,924
NPV 5,470,904,427
IRR NA

4.3.2 LiveFences

Asindicated in Table 4.6, the live fence coverage in the Fatick and Kaolack regions are financidly very
attractive from the perspective of the participant farmers as evidenced by the strong positive NPVs and
EIRRs (see Tables 4.9 and 4.10). It isimportant to note, however, that the SO2 activities may promote
(or promoted) different live fences configurations and species from those analyzed in this sudy. It is
suspected that the live fence configuration promoted the most over the years is the sdlane fence because
it is effective in protecting areas againg livestock intruson. The sdane fence is not financidly feasible,
however, asindicated in Section 3. The important finding, however, is that farmers now have a greater
propensity to adopt live fences than they did before (18.3 percent in 1998 as opposed to six percent in
1994). The technology has a market and the trend upward should continue. The chalenge now is to
promote live fences aso from the perspective of the value harbored in the fences themselves, in addition
to the crops they intend to protect.

The estimated 1.2 and 2.0 million meters of fenceingtalled in the Fatick and Kaolack regions, respectively,
trandate into 6,319 and 10,058 live fence enclosures in the two regions. This is based on the assumed
standard configuration of 200 meters of fence per enclosure, covering approximately 1/4th of one hectare
each. The 12.3 percent increasein adoption between 1992 and 1998 would indi catethat about 6,319 new
live fence enclosureswere built in the Fatick region during this period (based on the assumptions presented
earlier). Lacking data on these enclosures, it is assumed here that, on the average, each encloses 1/4
hectare usng 200 m of live fence. Thus, 6,319 x 200 = 1.2 million meters of live fence. The impact on
farmer incomes could be substantial.  These enclosures would generate not only revenues from the
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additional manioc produced, but much more importantly, from the perimeter fence in the form of the
production and sde of the highly valued Acacia seeds, fuewood, and poles.

In addition to the 30,000 tons of manioc produced per year (production gradudly increases to this level
over the 7.5 years)* asindicated in Table 4.9 for the Fatick region, the live fences of the assumed
configurationwould aso have generated more than 5,000 n of additional fuelwood and morethan 6,000
m? of additiona polesbeginninginyear 11. Nearly 2,000 tons of high value seedswould be produced per
year in the aggregeate with the intervention, beginning in year 6, increasing to 14,000 tons by year 15. All
of these products have commercid vaue and the participating farmers could have substantialy increased
their incomesif, in fact, the live fence configuration assumed in the andysis were the same as those actudly
promoted in the fidld through the SO2 activities Any of the live fence configurations actudly promoted
would be associated with only dightly pogitive or negative NPV's.

Table4.9: Aggregate Live Fences, Fatick

Meters Tons Tons Manioc m3 of FW m3 of Tons Aggregate Aggregate| Aggregate
of Manioc Poles Seeds
Yea| Live Produced Leaves Produced Produced Production Costs Benefits NCF/Year
r fence Prod.
1 | 224679 0 0 0 0 0 294130330 0 -294130330
2 | 449358 4494 0 0 0 0 362882096 67403692 | -295478404
3 | 674037 8987 0 0 0 0 411412754 68751765 | -342660988
4 | 898716 13481 0 674 899 0 459943412 146715369| -313228043
5 | 1123395 17974 0 1348 1797 0 508474070 606633225| 98159155
6 | 1348074 22468 0 2022 2696 1797 557004728 1133954773 576950045
7 | 1572753 26961 0 2696 3595 3595 605535386 1593872629 988337243
8 | 1685092 31455 0 3370 4494 5392 455031088 2121194176 1666163088
9 | 1685092 33702 0 4044 5392 7190 374090489 2547410187 2173319698
10 | 1685092 33702 0 4718 6291 8987 363979935 3040355851| 2676375917
11 | 1685092 33702 0 5055 6740 10785 363979935 3460617869 3096637934
12 | 1685092 33702 0 5055 6740 12582 363979935 3718998687 3355018752
13 | 1685092 33702 0 5055 6740 13481 363979935 3685296841 3321316906
14 | 1685092 33702 0 5055 6740 13481 363979935 3718998687 3355018752
15 | 1685092 33702 0 5055 6740 13481 363979935 3685296841| 3321316906
NPV 4325043484
IRR 45.0%

57 1t should be clearly understood that manioc production inside the closuresis but one of many
possibilities. Some farmers may produce vegetables, other improved millet seeds, yet other a host of
different crops. The analysiswas based on manioc because this was the crop most frequently observed by
theteam inside live fence enclosures during field visits. Similar analysis should be carried out using
different crops and/or combination of crops.
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Table4.10: Aggregate Live Fences, Kaolack

Meters Tons Tons m3 of FW m3 of Tons Other Aggregate Aggregate | Aggregate
of Manioc Manioc Poles
Year Live Produced Leaves Produced Produced Production Costs Benefits NCF/Year
fence Prod.

1 357606 0 0 0 0 0 361357076 0 -361357076
2 715212 7152 0 0 0 0 454766060 107281871 | -347484189
3 | 1072819 14304 0 0 0 0 532009007 109427508 | -422581499
4 (1430425 21456 0 1073 1788 0 609251954 233516872 | -375735082
5 1788031 28608 0 2146 3576 0 686494901 965536837 | 279041936
6 |2145637 35761 0 3218 5364 2861 763737847 1804838672| 1041100825
7 |2503244 42913 0 4291 7152 5722 840980794 2536858637 | 1695877842
8 |2682047 50065 0 5364 8940 8583 654828424 3376160472 | 2721332049
9 |2682047 53641 0 6437 10728 11443 587405120 4054539502 | 3467134381
10 | 2682047 53641 0 7510 12516 14304 579322102 4839127583 | 4259805481
11 | 2682047 53641 0 8046 13410 17165 579322102 5508030047 | 4928707945
12 | 2682047 53641 0 8046 13410 20026 579322102 5919277218 | 5339955116
13 | 2682047 53641 0 8046 13410 21456 579322102 5865636283 | 5286314181
14 | 2682047 53641 0 8046 13410 21456 579322102 5919277218 | 5339955116
15 | 2682047 53641 0 8046 13410 21456 579322102 5865636283 | 5286314181
NPV 7405852188

IRR 52.1%

4.3.3 Fidd Trees

The aggregate partid economic analysis for the field trees intervention aso shows positive NPVs and
EIRRs higher than the assumed opportunity cost of capital of 15 percent for both regions, asindicated in
Table4.6. The detailed resultsarepresentedin Tables4.11 and4.12. Interms of additional impact on
food production (millet), the estimated 41,144 hectares with Kad treesin the Fatick region will generate
anincrementa increasein the supply of millet of more than 39 tonsin year 4, increasing to more than 3,660
tons per year in year 15 over and beyond the production level without the field trees. As with the
compodting intervention, however, this additiond increase in the supply of millet will not have asgnificant
impact on the cered sdlf sufficiency in the region given the rapid increases in population, unlessthe targets
for fied tree coverage are dso increased dramaticaly. The supply of fuewood in the aggregate will dso

increase incrementally, from 1,728 m?® to more than 17,000 m?® in year 15 in the Fatick region.
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Table4.11: Aggregate Field Trees, Fatick

Tons Addit. m3of FW  Tons of Pods  Aggregate Aggregate Aggregate
&
Year [ HaDevel. Millet Prod. Produced Leaves Prod. Costs Benefits NCF/Year
1 5486 0 0 0 140102413 0 -140102413
2 10972 0 0 0 176265247 0 -176265247
3 16458 0 0 0 212428080 0 -212428080
4 21943 39 0 864 248590913 73071744 -175519169
5 27429 118 1728 1769 249644199 167209216 -82434983
6 32915 217 3538 2716 250697485 267271424 16573939
7 38401 415 5431 3703 251750772 381158016 129407244
8 41144 711 7406 4732 130783061 508868992 378085931
9 41144 1047 9463 5801 95673515 644479616 548806101
10 41144 1422 11603 6912 60563968 787989888 727425920
11 41144 1837 13824 7632 25454421 904838848 879384427
12 41144 2271 15264 7941 7899648 984493632 976593984
13 41144 2775 15882 8249 7899648 1064477568 | 1056577920
14 41144 3259 16499 8558 7899648 1142486592 | 1134586944
15 41144 3663 17116 8867 7899648 1212595968 | 1204696320
NPV 830775217
IRR 28.4%
Table 4.12: Aggregate Field Trees, Kaolack
Tons Addit. m3of FW Tons of Pods & Aggregate Aggregate Aggregate
Year | Ha Devel. Millet Prod. Produced Leaves Prod. Costs Benefits NCF/Year
1 13123 0 0 0 252568066 0 -252568066
2 26245 0 0 0 339702573 0 -339702573
3 39368 0 0 0 426837079 0 -426837079
4 52491 118 0 2067 513971586 197824200 -316147386
5 65613 354 4134 4232 517121026 449385720 -67735306
6 78736 650 8464 6496 520270466 717284960 197014494
7 91859 1240 12991 8858 523419906 1025142720 501722814
8 98420 2126 17716 11318 317568533 1372959000 | 1055390467
9 98420 3130 22637 13877 233583467 1743018200 | 1509434733
10 98420 4252 27754 16535 149598400 2135320320 | 1985721920
11 98420 5492 33069 18257 65613333 2456858460 | 2391245127
12 98420 6791 36514 18995 23620800 2680763960 | 2657143160
13 98420 8297 37990 19733 23620800 2909590460 | 2885969660
14 98420 9744 39466 20471 23620800 3132511760 | 3108890960
15 98420 10954 40943 21210 23620800 3331812260 | 3308191460
NPV 18197734384
IRR 35.9%

434 Rock Dikes

The aggregate anadyssfor therock dikesintervention showsadightly negative aggregate NPV sand EIRRs
lower than the assumed opportunity cost of capital for the Fatick region. The reason for the poor
performance is traced back to the assumed lower crop yied increases in that region versus the yield
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increases expected in Kaolack. The detailed results are presented in Tables4.13 and4.14. In terms of
additiona impact on food production (millet), the 18,765 hectare target in the Fatick region will generate
an incrementd increase in the aggregate supply of millet of morethan 500 tonsinyear 1, increasing to more
than 5,500 tons per year inyear 15. Asabove, however, thisadditiona increasein the supply of millet will
not have a sgnificant impact on the cered sdf-sufficiency in the region given the rgpid increases in
population, unless the targets for rock dike coverage are dso increased dramatically.

Table 4.13: Aggregate Rock Dikes, Fatick

Tons Addit. Aggregate Aggregate Aggregate
Year Ha Devel. Millet Prod. Costs Benefits NCF/Year
1 2,502 500 326,867,780 50,040,000 (276,827,780)
2 5,004 1,026 336,875,780 102,582,000 (234,293,780)
3 7,506 1,576 346,883,780 157,563,450 (189,320,330)
4 10,008 2,149 356,891,780 214,923,364 (141,968,417)
5 12,510 2,746 366,899,780 274,602,280 (92,297,501)
6 15,012 3,365 376,907,780 336,542,223 (40,365,558)
7 17,514 4,007 386,915,780 400,686,667 13,770,887
8 18,765 4,420 181,520,100 441,960,500 260,440,400
9 18,765 4,591 75,060,000 459,058,988 383,998,988
10 18,765 4,757 75,060,000 475,730,013 400,670,013
11 18,765 4,920 75,060,000 491,984,263 416,924,263
12 18,765 5,078 75,060,000 507,832,156 432,772,156
13 18,765 5,233 75,060,000 523,283,852 448,223,852
14 18,765 5,383 75,060,000 538,349,256 463,289,256
15 18,765 5,530 75,060,000 553,038,025 477,978,025
NPV (20,790,508)
IRR 14.6%
Table 4.14: Aggregate Rock Dikes, Kaolack
Tons Addit. Aggregate Aggregate Aggregate
Year Ha Devel. Millet Prod. Costs Benefits NCF/Year
1 5,985 1,646 698,697,059 164,587,500 (534,109,559)
2 11,970 3,367 722,637,059 336,656,250 (385,980,809)
3 17,955 5,160 746,577,059 516,019,219 (230,557,841)
4 23,940 7,025 770,517,059 702,494,051 (68,023,009)
5 29,925 8,959 794,457,059 895,902,950 101,445,890
6 35,910 10,961 818,397,059 1,096,072,563 277,675,504
7 41,895 13,028 842,337,059 1,302,833,874 460,496,815
8 44,888 14,337 434,211,750 1,433,728,340 999,516,590
9 44,888 14,849 179,550,000 1,484,854,663 1,305,304,663
10 44,888 15,347 179,550,000 1,534,702,827 1,355,152,827
11 44,888 15,833 179,550,000 1,583,304,788 1,403,754,788
12 44,888 16,307 179,550,000 1,630,691,699 1,451,141,699
13 44,888 16,769 179,550,000 1,676,893,938 1,497,343,938
14 44,888 17,219 179,550,000 1,721,941,121 1,542,391,121
15 44,888 17,659 179,550,000 1,765,862,124 1,586,312,124
NPV 1,658,828,709
IRR 29.9%
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435 Woodlots

The woodlot intervention is also economicaly feasible in the aggregate in both regions given the
assumptions. The detailed results are presented in Tables 4.15 and 4.16. It is important to note that
different technica woodlot configurations consisting of different species mixes linked closgly to strong
market opportunities should be tested; and, equaly important, considering technica wood growing
dternatives that deviate from traditiona forestry practices. Of particular interest here, for example, isto
consder Acacia leatea woodlots (the live fence species) and the like instead of only planting these trees
in alive fence configuration, given the very atractive results obtained from the live fence andyss.

Intermsof additional wood produced over thetime period andyzed, the aggregate interventionisestimated
to have produced nearly 2,700 m? of fugwood inyear 5increasingto 6,422 m® inyear 15, and polesfrom
15,163 m? to 36,390 n® over the sametime period in the Fatick region. In this context, it is noteworthy
to mention that woodlots are, more often than not, promoted in order to increase the production of
fuewood. The rea reason why farmers may consider the woodlots, however, is to produce cash crops
of poleswhich fetch much higher pricesin the market than fuewood. Once having extracted the poles, the
resdua volume could be sold or consumed as fuelwood.

Table 4.15: Aggregate Woodlots, Fatick

m3 of FW m3 of Poles Aggregate Aggregate Aggregate

Year Ha Devel. Produced Produced Costs Benefits NCF/Year
1 2,548 0 0 193,036,250 0 -193036250
2 5,097 0 0 236,803,875 0 -236803875
3 7,645 0 0 257,190,542 0 -257190542
4 10,193 0 0 277,577,208 0 -277577208
5 12,742 2676 15163 297,963,875 643071917 345108042
6 15,290 2676 15163 318,350,542 643071917 324721375
7 17,838 2676 15163 338,737,208 643071917 304334708
8 19,113 2676 15163 262,605,750 643071917 380466167
9 19,113 2676 15163 164,590,479 643071917 478481438
10 19,113 5887 33358 152,900,000 1414758217 1261858217
11 19,113 5887 33358 152,900,000 1414758217 1261858217
12 19,113 4549 25776 152,900,000 1093222258 940322258
13 19,113 3211 18195 152,900,000 771686300 618786300
14 19,113 3211 18195 152,900,000 771686300 618786300
15 19,113 6422 36390 152,900,000 1543372600 1390472600
NPV 1129834360

IRR 32.4%
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Table 4.16: Aggregate Woodlots, Kaolack

m3 of FW m3 of Poles Aggregate Aggregate Aggregate
Year Ha Devel. Produced Produced Costs Benefits NCF/Year
1 6,096 0 0 461,759,375 0 -461759375
2 12,192 0 0 566,455,313 0 -566455313
3 18,288 0 0 615,221,979 0 -615221979
4 24,383 0 0 663,988,646 0 -663988646
5 30,479 7315 41452 712,755,313 1758038333 1045283021
6 36,575 7315 41452 761,521,979 1758038333 996516354
7 42,671 7315 41452 810,288,646 1758038333 947749687
8 45,719 7315 41452 628,175,625 1758038333 1129862708
9 45,719 7315 41452 393,714,635 1758038333 1364323698
10 45,719 16239 92023 365,750,000 3902845100 3537095100
11 45,719 16239 92023 365,750,000 3902845100 3537095100
12 45,719 12582 71297 365,750,000 3023825933 2658075933
13 45,719 8924 50571 365,750,000 2144806767 1779056767
14 45,719 8924 50571 365,750,000 2144806767 1779056767
15 45,719 17849 101142 365,750,000 4289613533 3923863533
NPV 3604181796
IRR 36.7%
4.3.6 Improved Stoves

Findly, the aggregate results for the improved stoves are summarized in Table 4.17. Asindicated, and
giventhe assumptionsliged in Table 2.17 including that only 70, 75 and 85 percent of the householdsin
the Fatick, Kaolack, and Thies regions respectively will adopt and use the stoves. If s0, a considerable
amount of wood will be saved each year, of the order of 13,000 e in Fatick, 25,000 ¥ in Kaolack, and
nearly 23,000 n? in the Thies region. More significantly, however, women will save time vaued a 328
million FCFA in the Fatick region, 490 million FCFA in the Kaolack region, and 450 million FCFA inthe
Thiesregion. This additiona income could be in the form of more time spent on “ petit commerce” by the
women, or they could devote more time pursuing other income-generating opportunities.

Table 4.17: Improved Woodstoves, Aggr egate Results

Results in the Aggregate Fatick Kaolack
Wood saving per region (kilos/year) 8,446,743 16,546,593
Wood saving per region (m3/year) 12,995 25,456
Time saving per region (hours/year) 2,461,172 3,679,637
Value of time saved per year, opportunity cost (FCFA) 246,117,233 367,963,733

4.4 Results: Global SO2 Support of Five Technologies

The answer to thefundamental question: were USAID’ sinvestmentsin NRM support to SO2 economically
feasble?—is provided in the summary table below, Table 4.18. Thetable adds dl of the aggregate net
cashflowsfor thetechnol ogies given the assumptions, to obtain an overview of thetotal economicfeasbility
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of the activities undertaken under the auspices of the ectivities in the SO2 portfolio. Thefirg tota column
reflects the base case where the five-percent alocation of the budget is invoked (i.e., five percent of the
total funding level for each activity is alocated to each of the technologies for a totd of 25 percent
budgetary alocation for the five technologies combined). The 38.4 percent EIRR result indicatesa strong
economic feasbility. If the budgetary dlocation were doubled to 10 percent (i.e., a50 percent budgetary
dlocation for the five technol ogies combined), the EIRR would only reduceto 30.9 percent, still astrongly
feasble result. Inthelast column, the budgetary alocation isincreased yet another time—to 15 percent.
The reault is gtill strongly positive as indicated by the 25.7 percent EIRR, well above the assumed 15-

percent aggregate opportunity cost of capital.

It can be concluded, therefore, that USAID’s investments in NRM over time have been strongly
economicaly feasible with the one mgor cavesat that the configurations of the technologies extended or
supported may have been different from those anadyzed here. Thelive fencetechnology, in particular, fals
into this category. Although the fence configuration usually extended (the salane fence) was shown to be
not economicaly feasible, the important fact to retain is that USAID’s support has been instrumenta in
integrating live fences asaviable concept among theloca farming communities. Assuch, farmersnow have
ahigher propengty to adopt live fences asameanstoincrease crop production and incomes. Inturn, these
communities have become much better candidates for the promotion of live fences of the kinds of
configurations presented in the base case in this study.

Table4.18: NPV Results, Global SO2 Support

Aggregate Net Cash Flows Total
Year | Compostin Live Fences Field Trees Rock Dikes Woodlots 5% 10% 15%
9

1 -375741171 -923973577 -511512689 -897584550 -867350825 | -3576162812 -4997552850 -6418942888
2 -333388677 -916362149 -667677869 -687152400 -1072957188 | -3677538282 -5098928321 -6520318359
3 -285916994 -1065460939 -823843049 -466986581 -1175057721 | -3817265284 -5238655322 -6660045361
4 -233454102 -959445358 -642007901 -237330435 -1262515054 | -3334752850 -4756142889 -6177532927
5 -176124782 909289679 -214341062 1578780 1628514663 | 2148917277 727527239  -693862800
6 -114050693 2998773268 241656469 249509736 1541057329 | 4916946110 3495556071 2074166033
7 -47350456 4867508305 767592821 506236892 1453599996 | 7547587558 6126197520 4704807481
8 389404617 7596652437 1796898093 1398006370 1799818075 |[12980779593 12980779593 12980779593
9 454033667 9745894794 2587671171 1837574151 2248839335 |[16874013117 16874013117 16874013117
10 | 489017833 11906122065 3417176973 1904093340 5913033141 23629443352 23629443352 23629443352
11 | 523127396 13796398706 4126817368 1968949551 5920354741 |26335647761 26335647761 26335647761
12 | 556384219 14898506986 4593676510 2032184356 4431111216 |26511863287 26511863287 26511863287
13 | 588809622 14788132710 4993393282 2093838291 2941867691 |25406041595 25406041595 25406041595
14 | 620424389 14898506986 5382708022 2153950877 2941867691 |25997457965 25997457965 25997457965
15 651248788 14788132710 5730414634 2212560649 6539665381 |29922022163 29922022163 29922022163
NPV 32701996917 26788417751 20874838586
EIRR 38.4% 30.9% 25.7%
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5.0 Recommendations

5.1 Introduction

Severa recommendations pertaining to each NRM technology are presented in this section. To set the
stage, dl of the andytica results presented are based on the fundamenta assumption that no subsidies
and/or direct financid incentives are made available for the intended beneficiaries. As such, the results
reflect the net benefits of the interventions only on their own merit. Although thisislargely inconsstent with
USAID’s mode of operation through the CBNRM Activity (and other activities) where subsdesform an
integral part of the strategy to attract adoption, it is essentia to confirm or reject the technologies on their
own merit to ensure the sustainability of the interventions beyond the donor support. As sated in the
Limited Assessment report (1998), therearedifferencesof opinionsregarding the extent towhich subsidies
(i.e., matching grants) are needed in order to have adiscernible and sustaingble impact in thefidd in terms
of crop yield increases and eventua progress towards food security in the long run.

5.2 Recommendations
521 Genera

CBNRM is the only mgior NRM activity left in USAID’s portfolio and, thus, offers the only red
opportunity to address NRM in ameaningful way. Over the past severa years, however, CBNRM has
beenimplemented on the basis of essentidly paying participantsin-kind (with equipment and supplies, ec.)
to adopt the proposed technologies through the vehicle of matching grants. Once the parties have agreed
on what to do and how to do it, the issue of matching the costs (project vs. implementor) is negotiated and
implementation proceeds. Thissystemwill potentialy work well, dthough the sustainaibility in thelong run
of this gpproach is highly suspect. It is unclear, a best, whether farmers will opt to implement smilar
activities without any project support in the future,

Perhaps the best evidence available to date to the contrary is KAED — several NRM field activities
promoted through this project with subsidies are not continuing today, only afew months after closure of
the activity, despite how well it demonstrated the physica benefits of the techniques. Some non-NRM
activities, however, are continuing to some degree (loca credit systems, etc.). In many other ways,
however, KAED contributed positively aswell documented in the Limited Assessment report (1998) and
its rgjuvenation with a different and much more economicaly oriented design should be consdered. As
far asCBNRM isconcerned, it isstrongly recommended that the Activity revistshow matching grantsare
gpplied. Since dl of the NRM technologies investigeted in this study are judged reasonably financidly
atractive on ther own merit, dl ese being equd, farmers would be financidly better off with the
interventions than without them. As such, they would, by definition, be able to repay the loans needed to
make theinitid investments. If legdly possible, the project funds alocated for the matching grants could,
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instead, be used to provide some form of credit for adopting the technologies if credit is not sufficiently
avalable through CNCAS or other credit inditutions. Thekey factor isto inform theintended beneficiaries
about the income-gener ating opportunities available through the adoption of different NRM techniques,
not only in terms of higher crop yields, but aso in terms of actua FCFA incomes generated through the
implementation of different technical configurations of the same techniques. CBNRM, therefore, should
not autometicaly (asamatter of forma routine) offer matching grantsin thetechnica packages, but instead
make the judgement only after the farmer-pergpective financid attractiveness of the NRM techniques has
been clearly documented.

Although the technologies andyzed are financidly feasble, the question ill remains whether the
interventions are the best onesamong severd other options. Instead of composting, protecting field trees,
building rock dikes, etc. (al feasible), farmersmay prefer toinvest in other interventions, particularly vaue-
added interventions such as caitle fattening, grain mills, supply stores, and other possibilities for which the
financid feagbility isyet to bedetermined. Because KAED successfully promoted such enterprisesaswell,
the project may have been a “non-NRM” success story, more so than the project’s involvement in
promoting NRM activities.

5.2.2 Composgting

° USAID should continue to extend, through CBNRM or other activities present and future, the
technique of compostinginview of itsdemongtrated financid attractivenessto participating farmers.
To the extent possible, composting should be promoted in combination with the gpplication of
phosphates and improved millet seeds as indicated by the much stronger financid results. A
necessary condition for this kind of composting to be successful is that the phosphates and
improved seeds are available in ample supplies.

° The secondary recommendation for the composting technology isfor USAID to promote, perhaps
through the SOL1 portfolio, a private sector initiative to produce and sell essentid farm inputs such
as phosphates and improved millet seeds

° Composting should be carried out during the rainy season to minimize the need for watering, or
using scarce water that otherwise has a high opportunity cost.

° The extension of the technology should include detailed demonstration of the differences between
cement pit and above-the-ground composting in terms of the physical impacts on crop yields and
the investment burdens associated withboth. These differences could aso be highlighted in video
presentations where the main bottom-line focus should be on farmer incomes. The purpose for
highlighting the differences is to ensure that farmers clearly understand the tradeoffs involved
between the cement pits and clay pit or above-the-ground composting.
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5.2.3

5.24

Live Fences

USAID should continue to extend, through CBNRM or other activities present and future, the
technique of livefences other than the sdlanefencein view of the demongrated very strong financia
dtractiveness to paticipaing farmers. The sdane fences so common throughout the farm
landscape in Senegd should be encouraged only in combination with the more vauable thorny
gpecies as discussed in this report.

The promotion of thelivefences should clearly distinguish between the costsand benefits of thelive
fence itsdlf, and the costs and benefits associated with the cropsit protects — the perimeter fence
versus the enclosed protected area. Inthe pagt, live fences have been promoted asameansto an
end — to protect cash (or other) crops againgt livestock intrusion. Based on the very strong
feashility results, however, it is clear that the perimeter fenceis potentidly far more commercidly
vauable than the crops protected insde the enclosures. In the long run, therefore, this may
trandate into a willingness of some farmers to shift ther factors of production into more
economicaly efficient production schemes, such astransforming the fence speciesinto full-fledged
woodlot configurationsto take advantage of the strong marketsfor the products (such asthe seeds
from the Acacia | eatea trees).

The promotion of live fences should be prioritized for physica demongtration and perhaps video
productionwherethedifferencesin the potentia for generating incomesshould behighlighted. Also
highlighted in the video presentation should be the salane fence where the focus should be on what
farmers give up by opting for this configuration rather than the other configurations featured in this

study.
Field Trees

USAID should continue to extend, through CBNRM or other activities present and future, the
technique of field trees (Kad protection) in view of the financia attractiveness to participating
famers (even the margindly financidly aitractive results obtained). The reason for this
recommendation is that Kad protection is dready part of the farming culture and tradition in
Senegd — the farmers are dready aware of and gppreciate the beneficia effects of the presence
of Kad trees in the farm landscape.

To the extent possble, protection of field trees should be done in combination with other
technologies on the same farm fields, notably composting and/or rock dikes.

The protection of field trees could aso be a subject matter for video presentation, highlighting the
different protection methods — from piling the thorn bushes around each seedling (and the
associated labor required for such operations) to the iron baskets that require cash investments up
front.
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5.25

5.2.6

Rock Dikes

USAID should continue to extend, through CBNRM or other activities present and future, the
technique of semming water erosion by congtructing rock dikes dong the contours in farm fields
prone to such erasion in view of the strong financid atractiveness to participating farmers.

The rock dike technique should be strongly promoted in areas where ample supplies of nearby
rocks can beeasly mined. Inother areas proneto heavy water erosion but with no nearby source
of rocks, the sametechni que shoul d be promoted through aj udi ci ous gpplication of matching grants
cdibrated to the results of the financia analyss of the intervention in those areas. For example, if
a 20-percent subsidy is needed to attain financia feasibility of arock dikeinterventioninan areg,
then the matching grant should reflect this magnitude, not exceeding this amount. It is dso
recommended that other anti-eros on techniques beincluded in the portfolios of servicesrendered
such as bands of vetiver grass and others.

Woodlots

USAID should continue to extend, through CBNRM or other activities present and future, the
planting of woodlots by individua farmers. The technique should only be promoted on the basi's
of afirm understanding of the markets for the wood, particularly poles (and perhaps sawlogs) or
other products depending on the species. Currently, the market for poles is strong, hence, the
plantation of short rotation speciesin response to this market may be in order. Short rotation
here means that farmers should be well informed about the difference between financid and
biologica maturity of thetrees. Theformer respondsto maximization of incomeand dmost dways
occurs much earlier during the life of the stand, the latter to the maximization of wood production.
Farmers should receive the information on marketing opportunities as they occur.

The extenson of woodlots should not necessarily adhere strictly to traditiond forestry principles,
such as 4 x 4 meter spacing, two thinning regimes, and harvesting at biologica maturity a age 15.
Such is the typicd advice given by forestry extenson workers trained in traditiona forestry
techniques. The advice given should, instead, bein the context of market opportunities. Recently
in Ethiopia, for example, some enterprisng farmers decided to abandon traditiona forestry
techniques and planted eucayptustreesin very tight spacing (0.30 by 0.30 meters- 111,000 trees
per hectare) and clearcut harvesting long, straight and thin poles every two yearsin responseto a
very strong housing construction market in and near urban centers. The poles are used inside
plastered walls. Similar scenarios could be investigated on behdf of Senegalese farmers in
responseto specific niche (or extensve) markets, including strategic fuelwood production on avery
short rotation basis.
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° It is recommended that different woodlot configurations using different species combinations and
technical options are investigated with a view to determining the extent to which each increases
farmer incomes.

5.2.7 Improved Stoves
USAID should continue to extend, through CBNRM or other activities present and future, the adoption

of improved woodstoves throughout Senega. The mgor congtraint to adoption isthe need for training on
how to build and operate the stoves.
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1.0 Introduction

This report contributes to the USAID/Senegd life-of-grategic objective assessment of the impact of the
sevenagriculture and natural resource activitiesunder strategic objective 2 (SO2) inthe period 1992-1998.
Since 1962, USAID has supported programs in natura resource management in Senegd, however, it
recently terminated itsenvironmental SO2, “Increased crop productivity throughimproved natura resources
management in zones of reliablerainfal.” For the period 1998-2006, the mission hasrecast SO2 as“More
effective, democratic, and accountable loca management of services and resources in targeted arees.”

The mgority of this report analyzesthe Projet de Reboisement du Sénégd (Senegal Reforestation Project
(SRP)), based mainly on field work in November and December 1998. Following thet, the report provides
observations on the follow up project to SRP, the Community Based Natural Resource Management
(CBNRM) project, on the USGS EROS Data Center environmental monitoring effort, and on the 1998
Knowledge, Attitudes, and Practices Survey.

1.1 Senegal Reforestation Project

Project description. The Senega Reforestation Project (SRP), USAID no. 685-0283, officially operated
from December 18, 1987 to March 31 1995. Through USAID, the Government of Senegd signed a host
country contract with the Southeast Consortium for Internationa Development (SECID). Virginia
Polytechnic Indtitute and State University served as lead indtitution and Louis Berger Internationa, Inc.
served as subcontractor. Originaly alocated $10 million for an origind project completion date of
September 30, 1993, USAID/Senegd eventudly increased tota obligations to $14 million and extended
the project to March 31, 1995. Senegdese government officials from the Direction des Eaux,
Foréts,Chasses et dela Conservation des Sols (Senega Forest Service) formed the mgjority of the project
gaff, with Americans serving in three permanent positions and as short-term consultants.

The project conssted of the six components listed in Table 1. Activities covered the entire country. Over
an eight year period, the project produced the quantitative results listed in Table 2.

Methods. Because the matching grant component was the significant field activity of SRP, the present
assessment concentrated on an assessment of the long-term status of maiching grant plantations. The
USAID/Senega missonfileonly contained thelist of matching grant plantationsfrom 1988 whilethemission
library only had thelist of plantations from 1992, so theseformed the basisfor astratified random sample.
The sample covered the five centrd regions of the country, Diourbel, Fatick, Kaolack, Louga, and Thies.
These regions contain themgjority of the nation’ s popul ation and form the Peanut Basin, an agriculturd area
that
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Table 1. Components of the Senegal Refor estation Proj ect.

Matching grants

Signed contractswith individua s and groups that gave cash paymentsfor plantations
that maintained a 45% survivad rate a the end of nine months.

Roadside Signed contractswith small enterprisesthat payed the establishment costs of plantings

planting aong roadsin urban aress.

Private sector Wrote marketing studies and much of the text of the new Senegd Forest Code

Training Sent Senegdese personnd for study and conferencesinthe U.S. and third countries.
Hosted locd training seminars for Senegaese.

Media Promoted project activities on televison, radio, and in the newspapers. Conducted
other public reations activities that distributed posters, T-shirts, and other
promotiond items

Test program Composed resource management plansfor three communautésruraesin preparation

for the follow-up project, CBNRM.
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Table 2. Quantitative results of the Senegal Reforestation Project (n.r. = nor reported).

component result 1988 1989 1990 1991 1992 1993 1994 total
matching grants grants 48 244 350 611 744 948 0 2945
hectares 60 376 455 818 974 1106 0 3789
roadside planting km 20.2 9.9 145 41.6 49 0 0 135
trees 4667 1494 3192 8717 12684 |0 0 30754
private sector studies 1 2 3 5 0 1 4 16
training people 62 107 144 320 275 212 236 1356

person-months | 15.5 84.3 133 238.3 1225 | 705 46.3 710

media productions 24 29 17 89 69 50 41 319
test program grants 93 n.r. 93
hectares 85 nr. 85
construction office building 1 1
short-term tech. asst. consultancies 8 9 9 11 4 1 3 45
person-months | 10 11 10 13 9 3 4 60
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traditionally has dominated the Senegal economy. The samplecould not include other regionsdueto security
concerns and lack of funds.

Within the list of plantations for each region, | used computer-generated random numbers to select two
plantations, one from 1988 and one from 1992, that had achieved a nine-month survival rate of a least
45%, gaining a cash payment from SRP. Because of my long fidd experience in the Ré&gion de Louga, in
that region | chosetwo Stesin villagesthat | had never visited.

At each plantation, | counted dl livetrees, ingpected tree growth, and examined signs of ecologica impact.
Inaddition, | conducted a semi-structured interview with the person who planted the trees or led the group
that planted the trees. We discussed the socio-economic impacts of the activity and the cash payment that
the project had given.

For the other project components, | mainly reviewed available project documents. In addition, long
discussons with CBNRM &aff provided additiond ingghts into the SRP test program component that
served asatrangtion to the CBNRM. The CBNRM gt&ff interviewed included Massamba Diop (Chef de
DivisonEtudes et Recherches), Kent Elbow (technical advisor in natural resources planning), Keith Moore
(conaultant on indicators fromVirginia Tech), and Pgpa Sarr (Chef de Divison Aménagement et Gestion
des Terroirs and former SRP private sector coordinator).

Results. The average long-term survivd rate fl from the average nine-month surviva rate an average of
24%, as shown in Table 3, from 59% to 36%. Survival rates of the 1988 plantationsfdl farther (from 55%
to 26%) than the 1992 plantations (68% to 57%). Plantationsin the Region de Diourbe showed the worst
aurviva, probably dueto acombination of morearid conditionsand higher population density. Survival rates
in the southernmost, and hence, the moistest Sites, Kér Alfaand Ké& Useynu Jeng, did not change.
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Table 3. Plantation survival results, sorted by region, then by year.

9 month 1998
village Commu-na|Région [project |year |[main species [t r ee|tr ees|survi-vftr ees|survi-v|r at e
uté Rurale plan-te |survi-v|al rate |survi-v|al rate |differ-e
d ing ing nce
Nangeen Ndulo Diourbel [none 1988 [Prosopis|625 400 0.64 7 0.01 -0.63
juliflora

Njangeen Patar Diourbel [project|{1992 [Prosopi s|240 126 0.53 24 0.10 -0.43
FIDA juliflora

Gapasel Patar Liya |Fatick PRE-CO|[1988 (A c a c i a[950 517 054 175 0.18 -0.36
BA holosericea

KérUseynu [Ké& Samba| Fatick PASA 1992 [Anacardium| 285 229 0.80 229 0.80 0.00

Jeng Gey occidentale

S a n c|MakaYop |Kaolack |PARCE (1988 |Eucalyptus|625 358 0.57 213 0.34 -0.23

Ngeraan camaldulensis

Kér Alfa [Ganjaay Kaolack [PRE-CO|[1992 [Eucalyptus|625 440 0.70 440 0.70 0.00
BA camaldulensis

Kér Sanu|Loro Louga PRO-BO (1988 [Prosopis|345 166 0.48 143 041 -0.07

Jeng VIL juliflora

Nomdade |Caaméen |Louga PRO-BO (1992 |Prosopis|325 190 0.58 120 0.37 -0.22
VIL juliflora
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Kér Demba | Fandeen Thiés PRO-VE([1988 |Eucalyptus|1250 |650 0.52 450 0.36 -0.16

Ngooy RS camaldulensis

Jaék Wolof [Noto Guy |Thies CTL-Sud |1992 [Mangiferal|240 185 0.77 160 0.67 -0.10
Jama indica

total 5510 |3261 |0.59 1961 |0.36 -0.24

Table 4. Plantation and payment characteristics , sorted as in Table 3. The column *sold or used
referes to whether people primarily sold the plantation products for cash or used the products directly for

their household.
village project year |agro-fore|pro-duct|sold or payment use |natural con-strai |payment (F
stry s used re-generatio |nt CFA)

n

Nangeen none 1988 |yes none none group fund natur alftermites |unknown
regeneration

Njangeen project FIDA|1992 [yes none none distributed plantation termites |13 140

Gapasel PRECOBA |1988 |[yes poles use snal credit |natur alfwater 40 000
regeneration

Kér UseynulPASA 1992 |yes fruit sl back into field |plantation insects (36900

Jeng
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Sanc Ngeraan  [PARCE 1988 |yes poles use small credit  |plantation water unknown

Kér Alfa PRECOBA 1992 |[yes poles use school plantation water 39600

Ké&r Sanu Jeng |PROBOVIL (1988 |no firewood |sell groupfund [n at ur a lflivestock [unknown
regeneration

Nomdade PROBOVIL 1992 [no none none group fund natur alllivesock |17 100
regeneration

Kér DembaPROVERS |1988 [yes poles sl small credit  |plantation water 137 000

Ngooy

Jaék Wolof  |CTL-Sud 1992 |yes fruit sl back into field [plantation insects 76 500

Overdl, people used the sampled plantationsfor multiple uses. Notably, people farmed millet, peanuts, and
black-eyed peasin eight out of ten plantations. From seven out of ten plantations, people had harvested
poles, fruit, and firewood. Three of those villages mainly used the products for household needs while the
rest sold the products for cash. Concerning the SRP cash payment, in only two out of ten cases did people
actudly use the cash as a reimbursement for actual plantations cogts. In most cases, people placed the
money into acommunity fund to finance smdl loans, community celebrations, and village expenditures, most
notably the eementary school in Ké Alfa. When asked whether they preferred the plantation of exotic
species or the naturd regeneration of loca species, Sx plantation managers preferred plantation of exotics
whilefour plantation managersfavored naturd regeneration. When asked the most serious congtraint to the
success of the plantation, most managers identified the lack of water, with livestock, termites, and other
insects aso cited.

Analysis. SRP conducted a limited survey of medium-term surviva rates in 1994. In their study, the
surviva rate of four 1988 plantationsin the regions of Fatick, Kaolack, and Louga only fell from 59% to
54%, compared to a drop of 55% to 26% from 1988 to 1998 in the present survey.
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The noticegble drop in survivd rates over time highlights the basic problem that ecologica conditions in
central areas of Senegd do not favor the plantation of exotic species. Eucayptus camadulenss requires
over 600 mm of water each year, but the meteorological station at Louga, for example, has recorded a
mean annud rainfal in the period 1919-1993 of only 400 mm. Potentid evapotrangpiration at Louga is
2000 mm per year. These arid conditions mean that a plantation must be watered in the dry season of its
firg few years. Women expend much energy drawing water from wells 20-40 m deep just to provide their
families with drinking water. Under these conditions, pouring water at the base of exotic trees bordersthe
edge of practicdity and decency.

Concerning the SRP cash payment, because peoplein most cases did not incur any cash coststo establish
their plantations, most people did not need the payment, which SRP termed a ‘ reimbursement,’ to redize
the activity. Inmost areas of Senegad, other donor-funded regiona projectshad extensive programsinwhich
they trained people in nursery and plantation techniques and worked with villages from the nursery
preparation stage to tree planting day. The projects provided or helped the villages acquire plastic nursery
sacks, seeds, shovels, and other materids. Only then did SRP arriveto offer the project the option of giving
acash payment to local people as a planting incentive. Interestingly, the word that the Wolof use for the
cash payment reved s their perception of itsrole. Wolof use the word neexal meaning ‘ that which pleases
or ‘reward.’

Moreover, in most of the villages studied, SRP arrived in the middle of along-term intervention by one of

the donor-funded regiona projects. Most villages had been working with aproject for acoupleyears, then

SRP hdped with a cash payment in one year and departed. The village then continued working with the

origina project with no cash payments involved. This cals into question the necessity of the cash payment.

Long before SRP, al the other donors in Senegd had a@bandoned planting subsidies in favor of a
participatory approach where projects encouraged local peopleto plant just for theintrinsc ecologica and

economic benefits of trees.

Concerning replication, because donor-funded reforestation projects had worked with farmersand herders
in dl ethnic groups across dl of Senegd, pontaneous replication is not a phenomenon relevant to SRP.

Concerning impact, the superposition of SRP over other donor-funded regiond projects prevents the
assgnment of impacts grictly to SRP. Nevertheless, wherever trees survived, they produced a positive
environmental and socio-economic impact. Surviving trees protect soil from wind and water erosion,
increase soil organic matter, produce favorable conditions for nitrogen fixation, and provide poles, shade,
firewood, traditiona medicines, and fruit.
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2.0 Brief Observationson other Activities

Community-Based Natural Resource Management (CBNRM) project. This project has the
opportunity to support comprehens veland-use management planning a the sca e of thecommunautérurae.
Such aplan would start with an inventory of natura and human resourcesthen proceed with arrangements
for what resource management activities would best fit on which pieces of land, with rotation systems for
agricultura fieldsand pastures, and withinter-village agreementsto i mplement these systems. Unfortunately,
CBNRM hasonly modestly gpproached such planning. Thecurrent management plansprovide descriptions
of smal activities that happen to coincide geographicaly, but the plans do not yet integrate these into
comprehensve systems of resource use. The CBNRM plans, however, do improve upon the plans derived
by the SRP test program. The SRP plans generdly conssted of lists of SRP cash payment activities that
happened to occur in the same communauté rurde.

Concerning the CBNRM monitoring and evauation system, it generdly tracks quantitative results, such as
hectares of intervention or km of rock bunds, more than qudlitative impacts, such as increase in native
seedling dengity soil organic matter. Producing abasdine of just two or threeecol ogica and socio-economic
indicators would alow the project and USAID to evauate positive impacts in the future.

USGS EROSData Center environmental monitoring. Indiscussonsa the UN administered Centre
de Suivi Ecologiqueand at the Ingtitut des Sciences del’ Environnement of the Université Cheikh AntaDiop
de Dakar, Senegdese personnd remarked that they vaued highly the informa technica exchanges with
USGS EROS gff. This bendfit is in addition, of course, to the necessary monitoring of environmental
change that the USGS EROS Data Center has undertaken.

K nowledge, Attitudes, and Practices (KAP) Survey 1998. Thenationd KAP surveyscan giveresults
at a high adminigrative level, but averages by département or arrondissement cannot reved changes in
peopl€ s attitudes in the precise villages where USAID has supported activities. That would require more
focused KAP surveys, such asthose undertaken by CBNRM. Importantly, the interview forms should be
written in the Sx nationd languages in order to provide consstent and vaid survey results.
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L ong-term Monitoring of Senegal's Natural Resour ces

During the early 1980's USAID/Senegd supported the Plan National d'Aménagement de
Territoire during which the natural and agricultura resources of Senega were gppraised and a
nationa coverage of land use and vegetation cover mapsproduced. USAID's support was provided
through the activities of a team from the United States Geologicad Survey (USGS). 1n 1983 and
1984, as part of the standard process of image classification and verification, USGS team members
visited gpproximately 600 pre-defined Sitesacrossthe entire country. A standardized procedurewas
followed in which each Site was photographed and information collected on their biophysical and
edaphic characteridtics.

Although the data were collected primarily to serve immediately in the processes of image
classification and map-making, they also serve today as a unique data base of the state of Senegd's
natura resources from almost two decades ago. In the early 1990 (ie. 10 years later) USAID, in
conjunction with U.S. Geologica Survey's Earth Resources Observation System (EROS) Data
Center, redized the potentid of the origina data base for serving as valid base line data both as a
means of quantifying the rates of natura resources evolution over time and by area and for
understanding the mechanisms of observed changes. To thisend was devel oped the Framework for
the Long-Term Monitoring of Senegal's Natural Resources (PASA No. 685-P-00-00005-00).

Further activities that capitalize on the competence of EROS Data Center have been added to the
original agenda and these include:

° the use of Corona and Landsat imagery to assess natural resources changes over the last
thirty years,
° experimentation on the applicability of aeria videography for the monitoring of USAID's

indicators of natura resources practices,
° cooperation with the CONSERE during the development of the Nationa Environmental

Man of Senegd;

° capacity building assstance to the Ecological Monitoring Center (CSE) of Dakar;

° socio-economic studies for assessing causes and effects of observed natura resources
evolution in Senegd.

The project was initidly set up in 1994 with start-up funding through the Senegal Reforestation
Project (SRP). Later, additional co-funded was provided through the Community Based Natura
Resources Project (CBNRM) and the United States Geologica Survey (USGS).
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1.0 Analysis of USGS-EROS/CSE Results

1.1 Introduction

A wedth of anecdotal materia on the evolutionary trends of Senegal’s environment and natural
resources abounds and thiscan be obtained both from theliterature and from directed interviewswith
locd technicians and dso with elders a the village level. The vdidity of the materid can frequently
be verified by cross-referencing but unfortunately rarely can known trendsbe quantified (thedecrease
in rainfal over time being perhaps the best known exception, see Figure **). However, in 1993
USAID/Senegd, in conjunctionwith U.S. Geologicad Survey's Earth Resources Observation System
(EROS) Data Center initiated the Framework for Long-Term Monitoring of Senegd's Natura
Resources (Wood, Tappan & Jacobs, 1995). The dua and complementary aims of the project are
to:

° develop an independent and sustainable resource monitoring system for Senegd in
partnership with the Ministry of the Environment, and

° research methodologies for tracking certain Natural Resources Management indicators
pertinent to USAID's NRM Strategic Objective

In line with the firgt objective, the EROS team has worked principaly in cooperation with Senegd's
Ecologicad Monitoring Center (Centre de Suivi Ecologique), itsdf a renowned center of
environmenta monitoring excellencein Africa. Some limited assstance has aso been provided to
CONSERE (Consell Supérieur des Ressources Naturelles et de I'Environnement) during the
production of the Nationa Environmenta Action Plan and to the Institut des Sciences de
I'"Environnement (1SE) of the University of Chelkh Anta Diop, Dakar.

Cooperation with the CSE has taken the form of joint monitoring operations (both of environmenta
and socioeconomic variables) using remote sensing and ground-based monitoring techniques. The
involvement with CSE has led to the transfer to the latter of congderable amounts of environmenta
monitoring competence and capacity building both by on-the-job training and formal competence
development. CSE have benefitted only minimally from direct financia assstance.

The long-term monitoring of natura resources was recently complemented by the unexpected
declassfying by the USA of very high resolution satdlite imagery from the early 1960's which has
alowed some important comparisons to be made with more recent images.

The second objective of the Long Term Monitoring of the Natura Resources of Senegd Project has
been to invedtigate the use of dterndive tools for the monitoring of certain NRM indicators,
particularly of land use management practices that relate to Level 111 and IV of the Framework
(Adoptionof Certain NRM Practicesand Biophysica Indicators). Air-bornevideography hasbeen
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tested in particular and would appear to provide a convenient and relatively cost-effective method
to obtain large amounts of information on certain NRM practices.

1.2. Background

At the present time we have at our disposa many cutting-edge methods for use in environmental
monitoring: high/low-resolution satellite imagery; aeria photography and videography together with
powerful andytical tools in the shape of image processing software and Geographic Information
Sygems (GIS). However, too frequently we lack a convenient series of base-line datato which the
present day sSituation can be compared and thus quantifiable changes determined. However, in
Senegdl thisisfortunately not the case since an excdlent information base-lineisavailable dating from
the early 1980s.

Ineffect, aUS Geologica Survey teamworkedin Senegd inthe 1980sas part of the USAID-funded
Plan National d' Aménagement de Territoire (PNAT). During the PNAT the USGSteam'smain
objective was to conduct an integrated inventory of Senegd's natural and agricultural resources
resulting in the production of aseries of land-use and vegetation cover maps (Stancioff, Staljanssens
& Tappan, 1986). The mapsthemsalveswere developed from early Landsat images, verified during
an extensve ground-truthing campaign with information collected from amost 600 ground control
Stesestablished between 1982 and 1984. Althoughthesesiteswerenot originally established aspart
of amonitoring network, they are now proving to be of mgor interest for the Long Term Monitoring
of the Natural Resources of Senegal Project.

During the PNAT, site locations were sdected from Landsat images and were origindly intended to
provide information required for the improved classfication of the different land-use/land cover
classes vishle on theindividud satelliteimages. Such "supervised” classfication was used to ensure
the increased accuracy of the different map seriesto be produced from theimages during the PNAT.

Each ground ste varied from 4 to 8 hectares and was sdlected to lie in reatively homogenous areas
thought to be asfar as possible representative of the surrounding area identified from the different
saellite images. A data base was developed for each ste containing details of approximate site
location, general geomorphology, land use and detailed data on vegetation structure, formation,
florigic composition and other measures of biodiversity. However, of additional interest to the
present project activities is that a photograph was taken of each of the 600 sites. This last fact
provided the possibility for identifying the exact location of each site (and photo) and thus alowed
the collection of identica Site characterigtics during the 1990s and thus their comparison with the
1982-1984 data.

To date gpproximately 350 of the former Stes have been revidited; no easy task since only
approximate site locations were recorded during the first visits, and repeat photographs taken from
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the (more or less) exact spot. The repeat photography has enabled some startling visud site
comparisons to be made. However, of perhaps greater scientific interest is the fact that new,
comparable data bases have been developed dlowing comparison with the origind ones. This has
reveded avery dramatic and mosily negative evolution of the natural resources across the country
during the approximately 10 year period covered. In order to facilitate the ease of future visdts, exact
gte locations have been logged using Globa Postioning Systems (GPS).

Real atempts have been made by the EROS/CSE team to understand these various and mostly
negetive changes that have been witnessed at different sites between the two visits. Thishasled to
the inclusion of loca socioeconomic studies and the development of a socioeconomic database.
Many of the 350 stes lend themsalves to repeated and prolonged study and a mgjor aim of the
project isthat CSE will continue monitoring activitiesafter theend of the current projectin 1999. The
moddities for future monitoring work by CSE requires in-depth consultations between
USAID/Senegd, EROS, GOS and CSE (see Section 1.5 Recommendationsfor Further Activities).

EROSCSE's amhitions do not end with the trend andysis. They have aso made a concerted effort
both to increase the capacity of the CSE in environmenta monitoring and to publicize their
environmental trend analysisat the very highest level swithin the government of Senegal and the donor
community. EROSs main activities within the scope of the project are outlined below:

1.3  Capacity Building at the CSE

The CentredeSuivi Ecol ogique isan interesting organization in its own right possessing, inthe West
Africancontext, aprobably unique structure and history. It started lifeasapilot project of the United
Nations Environment Programmein 1980, being set up to monitor the phenomenum of desertification
in the Ferlo region of Northern Senegd and to introduce "modern” monitoring techniques to West
Africa It had an interesting beginning since it was the Sahelian testing ground for the use of imagery
from the then new NOAA sadlite specificdly for the determination of seasona vegetation
production. This work was carried out by the GIMMS Group (University of Maryland/NASA).
Between 1986 and approximately 1991 CSE passed through one project stage and into a second,
thistime funded by DANIDA through the U.N. Development Programme/U.N.Soudano-Sahelian
Office. Until 1991 it was viewed asaclassic UNDP/UNSO project. During the period 1986-1991
it developed its competence base in environmental monitoring and built-up a reputation as a center
of GIS and environmental monitoring excdlence. In about 1991, after severd years of planning,
debate and indtitutiona wrangling, a concerted attempt was made to provide CSE with asugtainable
adminigtrative structure that would survive after project end, then due for 1994. With this aim,
UNDP and GOS dlowed CSE to begin to develop as a semi-autonomous structure in financid,
adminigrative and technicd terms. The very ambitious and novel medium-term program was that
CSE - the former project - should be given the opportunity to become CSE - the financidly
autonomous environmental monitoring utility.
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Thus EROS's cooperation with and assistance to CSE fals wdl within USAID's wish to help
dimulate the development of Senegal's non-government sector. For CSE aso the cooperation was
anew type of initiative. Previoudy, CSE operated on apayment for servicesbasis. However, with
the EROS project, no/little financia payments were made to CSE and they instead were
compensated for the services of their technicians by very considerable training and capacity building

activities

Capacity building hasbeen of two forms: on-the-job ingruction and by formd training. Training itsalf
has covered many items:

advanced aspects of the GIS software Arc/Info such as modelling and hypotheses
generation. It is interesting to note that in 1989 U.S.G.S. provided the very first GIS
training to CSE technicians and it is doubly pleasing to note that this assstance il
continues today. CSE can proudly claim to have 2 or 3 of the very best African GIS
technicians, alarge part due to the long cooperation with U.S.G.S. It is hoped that this
cooperation will continue, especialy since CSE are enlarging their own GIS training
program (CSE Technical Report, 1997) and congtructing purpose-built facilities at their
office gte

the use of therdatively new GIS software Arc View. This softwareisamore user friendly
and reatively smpler verson of Arc/Info, useful particularly for map production where
CSE dready possess a high degree of competence;

the use of agrid videography as a multifunctional monitoring tool. Training has been
provided in the use of videography for theimproved classfication of high resolution SPOT
imagery, for fine detail mapping purposes (production of video mosaics), for monitoring
medium and long-term natura resourcesevol ution, and for measuring NRM indicators (see
Section 5.3). Aerid videography introduced a new monitoring tool in CSE's battery of
techniques. It aso offers congderable potentia for replacing certain other of CSE's
monitoring tools. For example, the systematic reconnai ssance flights that have previoudy
been undertaken by CSE to determine the density and digtribution of livestock, of
landscape features and, to alesser extent, of wildlifedistribution (for details see Ka, Marks
& Faye, 1991);

establishment and development of a long-term monitoring program based on the PNAT
Sites and the development of individua monitoring tools. This training aspect has served
more to reinforce and broaden CSE's competence than to develop anew one. It should
be noted that CSE has established and monitored approximately 40 field stes of 9 kn?
spread across the entire country (excluding the main agricultura zones), sarting in 1986.
These gtes have dreedy generated Significant volumes of data, dthough much Hill remains
to be extracted (perhaps an activity that EROS could consider developing). CSE
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possesses avast stock of datacollected at these sitesduring the past 12 years. CSEisaso
responsible nationdly for mapping and monitoring activities a the two ROSELT*® sites
based in Senegdl. Assistance needs to be provided in two main aress.

° indeveloping asystem for the better exploitation of datacollected from CSE'sown
field Stes over the past 12 years. This study would serve as a further tool in the
long-termmonitoring process|eading to amuch improved understanding of natura
resources evolution in Senegd;

o in setting up and/or continuing the mechanisms of a medium to long-term
environmenta monitoring program of theorigind PNAT sites. From current results
and thus knowledge of relative rates of natural resources evolution in different
zones, Stes could be classfied on the basis of how frequently they need to be
vigted as part of a programmed monitoring system;

° techniques for undertaking structured and community interviews a the field leve in order
to try to begin to understand the generd, climatic, socioeconomic and other anthropologic
influences on the dynamics of naturd resources evolution at the PNAT Stes. These efforts
have offered some interesting insights into the causes and effects of naturd resources
change over time and should continue to be reinforced;

° improved communi cation and vul gari zation techniquesfor exposing environmenta andtrend
andyss information. The most visudly impacting product of EROS/CSE has been the
trend analysis display that they have jointly developed and exposed to an extremdy wide
audience of decison-makers, donors and fellow technicians. This aspect of the work
opens up ahost of development ideas which are dedlt with in more detail below.

Considerable work ill needs to be undertaken with CSE in order to ensure that the full impact of
EROSs efforts can be redized for the benefit of Senegalese sociad and economic development.
Apart from the aspects suggested above (that i9):

fuller use of CSE's extensve data bases from their monitoring Stes,
continued long-term natura resources monitoring combined with additiona investigations
of causes and effects of natural resource evolution;

° adaptability of aeria videography for livestock and other forms of monitoring;

° continued training in advanced GIS development;

3 ROSELT or Réseau d'Obsarvatoires de Surveillance Ecologique a Long Terme
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should be added:

° data mining from the vast library of aerid point photos available at CSE which go back to
at least 1988;

° assistance to CSE for the production of scientific reports in order to expose the vast
quantity of environmenta datato a much wider internationa audience;

° investigation of Senegal's aerial photo archives some of which cover the Second War
World period and could potentialy provide base-line information going back over 50
years.

Furthermore, and potentidly the most important aspect for future work is EROS/CSE's dramatic
environmental change exhibition (Power-Point demondration). It isimperativethat thismust not be
considered as afina product but rather as an " appetizer" that should be adapted and updated so as
to provide a powerful scientific tool and a unique public opinion wesapon.

1.4  Aerial Videography and Indicators Monitoring

EROS have been devel oping the use of aerid videography as an advanced tool for the measurement
of certain USAID NRM indicators. Unfortunately thetechnique hastwo relative disadvantages. Firs,
itisonly redly useful for recording practices that are sufficiently large to be clearly identifiable from
the video images. Thus, for example, new plantations of wind breaks, one of USAID important
NRM adoption indicators, cannot easly be identified nor of course can the use of improved seed
varieties, another key indicator.

Secondly andlysis of the video tapesisrather cumbersome and time consuming and probably would
benefit from the development and use of dedicated software.

Thus the vaue of videography as an NRM indicator monitoring tool is il to be proven. It is
expensve to carry out; athough it must be remembered that far larger areas can be covered in a
much shorter time than by conventiona ground-based monitoring techniques. Thusif cos/unit area
is calculated, costs do not appear quite so exorbitant.

Further, it should be noted that aeria videography offers an unexpected and added bonus over some
of the more conventiond arborne techniques, such as systematic reconnaissanceflights. Thisisthat
video tapesfilmed during over-flights also possessavery interesting reserve of additiond information
that may not be seen asimmediately pertinent during tape analysis but which could be extracted for
use a later dates, if and when required. The presence of such potentialy useful informetion as the
digtribution of economicaly valuable tree species such as the Baobab (Adansonia digitata) and
Acacia albida, the sze of livestock herds, the distribution of eroson features and of
orchards/vegetable plots come to mind as likely to be of interest at some stage in the near future.
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The Senegd experiencein videography isnot new sinceasimilar exerciseinindicator monitoring was
carried outin Niger at USAID'sASDG |l Project. Inthiscaseindicatorsof NRM practice adoption
were carefully sdlected to correspond with the scale offered by aerid videography (demi-lunes, anti-

eroson gructures, live hedging, €c.).

15 Recommendations for Further Activities

Many areas of interest have devel oped from EROSswork in Senegal and particularly that which has
involved the CSE. Some areas which should be investigated further are provided below:

1. Future and continued monitoring of PNAT and CSE field Stesrequiresmuch reflection and
planning.  This should include the development of a future monitoring program, the
classfication of PNAT Stes based on proposed monitoring frequency and the
reinforcement of the socio-economic studies at the Sites. However, it will be necessary to
discussthe modditiesfor future monitoring work if CSE isto bethemain player inthisfied.
Thus in-depth consultation between USAID/Senegd, EROS, GOS and CSE will need to
be undertaken in the near future;

2. USGS should investigate the possibilitiesfor continuing to provideadvanced traningin GIS
software (Arc/Info and Arc View) to CSE technicians. Means of supporting CSE's own
GIStraining program (CSE Technica Report, 1997) could dso be investigated;

3. EROS should study the possibility of using aerid videography for monitoring thedistribution
and dendity of Senegd's livestock. Tests could be carried out using aready registered
video tapesand sampling/statistical methods proposed inaCSE document (Marks& Faye,

1992);

4. ERO)S should investigate with CSE the possibilities of better exploiting CSE's fidld Sites
data-bases as well astheir large collection of aerid point photos,

5. EROS should help CSE to begin the investigation of Senegd's aerid photo archivesasa
means of pushing back the natural resources base-line to at least 1945;

6. Potentialy the most important aspect for EROS/CSE's future cooperation should lie with

the continued exploitation of their dramatic environmenta change exhibition (Power-Point
demondtration). It should continue to be developed for Government and donor use and it
would appear logica to suggest that exposure of the exhibition to the nation's maor
religious leaders could lead to a very postive impact;

7. Findly, after 5yearscooperation with EROS, amechanism should beinvestigated thet will
provide CSE with afar more "equd partner” status in continued scientific cooperation.
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1.0 Background *

The CBNRM project was authorized in August, 1993, and a Cooperative Agreement was signed
in June 1994 with SECID to provide the long-term technical assstance team. Virginia Tech isthe
lead Indtitution for SECID, and Winrock Internationa is the mgjor subcontractor. The program
purpose is. “to increese locd community participation in the identification, planning use and
conservation of natural resources’. The program god to which thisshould contributeis. “to increase
private sector incomes derived from the exploitation of natura resources, consstent with
decentralized, sustainable natura resource management”. In addition thereisasub-goa “toincrease
s0il productivity”.

Initidly, the COP and the land use planning technical assstant transferred directly from the SRP to
the CBNRM program, along with a portion of the Senegdese staff of SRP. Thetrandfer of this staff
with experience in the Test Program of SRP was designed to get CBNRM off to argpid sart. But
while CBNRM had TA saff present during the first 6 months of FY 1995, they were ill heavily
involved in writing the SRP Final Report and Test Program Find Report, and in the SRP Fina
Evauation, aswdll aswrapping up the SRP project.

During FY 1995 the CBNRM team did prepare the Life of Project (LOP) Work Plan and budget
aswell asthework plan and budget for FY 1995. GOS technicd personnd including the Project
Director were named, the Project Management Unit (PMU) established and administrative support
personnel hired. TOR were prepared for agroup of studies needed to begin implementation of the
program, particularly related to the training needs assessment and training plan and eaborating a
process for developing land use management plans (LUMPS). The adminigrative and financia
procedures manua were prepared. Criteriafor the selection of CRswere elaborated, presented at
the Project Launching Seminar, and gpproved. This Project Launching Seminar was held in July
1995, on year after the officia start-up of the program, but only 6 months after the SRP Fina
Evduation, & which time the Test Program Find Report sill had not been completed. Numerous
contacts were made to begin collaboration with partnersincluding CONSERE, CSE, Peace Corps,
the body representing CRs at the nationd level, and the nationd service responsible for the CERPs.
Diagnogtic surveyswere begun in the peanut basin, using the gpproved selection criteria, to select the
firgt generdtion of five rurd communities.

During FY 1996, 15 CRs in Fatick, Kaolack, Kolda and Tambacounda were selected for
participation in the program, and LUMPs were prepared for the first 5 CRsin Fatick and Kaolack.

% Annex G by Paul Wild has adetailed analysis of CBNRM, among several other programs, that provides
greater detail on a number of pointsthan isincluded here.
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Before the LUMPs could be prepared: protocols had to be signed with each CR; two media
campaigns to increase local awareness about the CBNRM program were executed; an election
process was facilitated which resulted in the eection of arepresentative NRMC ineach CR, which
in turn eected its own officers; the pogition of animator was advertised, candidates tested, and an
animator was hired in each of the 5 CRs. The NRMC members, animator and CERP staff began
to recalve training:

aone week seminar on the organization of NRM committees;
aone week seminar on grant administration procedures,

) aoneweek seminar on rgpid rurd appraisal techniques[possibly indicating that it wasmore
of an RRA than a PRA process].

Thetraining in the implementation of aPRA or in this case RRA process was particularly critica to
the LUMP, since it was intended to result in a process by which the population would identify
problems, congtraints, and potentia solutions which would serve as the basis for the LUMPs. No
fidd interventions were initiated during FY 1996 because the LUMPs were not completed until
August 1996, which wastoo latein the agricultural caendar to beginfidld interventions. The process
was begun again in late FY 1996 to prepare LUMPs in the second generation of 10 CRs.

Severd other training activities were arranged for various staff and participants in the US and third
countries. Other accomplishments included: designing and implementing a national level NRM-
focused, KAP survey; desgning alocd monitoring system; conducting an economic and financid
andyss of NRM practices related to establishing the extent to which different practices would be
subsidized under the matching grant program; a number of consultancies in different areas; and
participation in designing basdine studies with CSE and in developing new NRM policy with
CONSERE.

During FY 1997 CBNRM continued activities in the 5 first generation CRs.  These included:
Regtructuring of the NRM committees to adjust membership following Rura Council eections;
elaboration and salection of 146 private sector micro-projects (among 600 submitted) for execution
under 12 themes identified un the LUMPs; identification of 13 public sector activities based on the
LUMPs, and completion of the CR basdine mgps. Training programs continued with the NRMC,
CERP ¢aff and animators recaiving:

° aone week workshop on particpatory communication techniques,
° training on the technica and financid management of micro-projects;
° training on monitoring and evauation procedures.

In addition a pilot functiond literacy program was initiated in Medina Sabakh, severd inter-village
vigts were organized, aswell as a study tour to Burkina Faso.
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In the 10 second generation CRs: protocols were signed and bank accounts were opened for each
CR; awareness building campaigns wereimplemented in each CR, zond level sub-committeeswere
elected, who in turn eected the NRMC members from among their number, and the NRMC
members eected their own officers; the animator positions were advertised, candidates tested, and
an animator selected; initid training was digpensed to the NRMC members, CERP saff, and the
animator; an improved PRA process was implemented, and the LUMPs were prepared.

Other activities during FY 97 included: a number of studies by consultants; collaboration with the
CONSERE in the daboration of the NEAP, implementation of basdine studiesin each of the first
generation CRs; and elaboration of monitoring procedures and techniques.

In FY 98, CBNRM continued activitiesin the 1% and 2™ generation CRs. Five 3 generation CRs
were selected towards the end of the year, after discussions which led to areduction in the number
of CRstargeted from 50 to 30, and then to 25. The 3" generation CRs were selected too late to
begin much activity during the course of the fiscd year. The program findized the basdine studies
inthefirst generation and implemented similar basdlinesin the second generation CRs. Bio-physica
gudies were implemented with CSE, and a system for continuing such studies in the future was
established. A number of consultancies were implemented. Findly, the CBNRM team washeavily
involvedin theeaboration of an unsolicited proposa to extend the program to 2006 (from 2001) and
identify CBNRM's potentid contributions to the new USAID Country Strategic Plan, particularly:

e SOI1. Sudanableincreaseof privatesector income-generating activitiesin sel ected sectors,
and

e S0O2: More effective, democratic, and accountable loca management of services and
resources in targeted areas.

CBNRM identified numerouswaysthat it can and does contribute to these new SOsinits proposd,
annud work plans and several specia reports. The program moved sharply in the direction of
responding to the democracy and governance objectives when it was redesigned to “focus as much
or more on decentralizationason NRM”. Given the program purpose: “to increaselocal community
participation in the identification, planning use and conservation of natura resources’, the program
has focused more on the process of planning and deve oping improved public management of those
resources, than on increased use of NRM practices and bio-physical impacts per se.

However, theindicatorschosen by USAID/Senegal to assessprogram progressremained firmly fixed
on the adoption rate of 7 specific NRM practices (see Chapter 3). It would appear that the
monitoring indicators for SO2 and the program purpose, or at least the interpretation of that purpose
which focuses on democratic process and public management of natura resources, remained out of
sync throughout the life of SO2. From the perspective of the SO2 indicators, land us planning and
public management of natural resourceswould only be ameansto an end, i.e. increased adoption of
NRM technologies and increased bio-physica impacts. From the perspective of the program staff,
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it is impractica to expect the program to accomplish more than improving land use planning and
public management of natural resources in targeted CRs, given the limits of time and resources
available. Thereisasgnificant concernthat CBNRM will be pushed by new USAID programming
under the 1998-2006 CSP, which has no AG/NRM SO (NRM remains a crosscutting theme), to
de-emphasi ze the NRM objectives even further.

Certainly CBNRM has used considerable staff time and resources attempting to adjust to the ever
changing priorities of USAID/Senegd, particularly under the re-engineering process. The attempt
to respond has undoubtedly interrupted program focus and hindered its effectiveness. These changes
and the difficulty in reorienting the program to focus specifically on ether the old SO2 monitoring
indicators, or the indicators for the new SOs, have undoubtedly contributed to the recent poor
relationship between the program and USAID/Senegd.

1.1 Transition from Micro-Realizationsto Sub-Projects

CBNRM changed its approach for fidld activities in 1998, from the micro-redizations of 1997 to a
sub-project concept, which integrates NRM and income-generating activitiesin asingle packagefor
the sub-zone. The concept provides a program focus which responds directly to the priority NRM
issuesin the LUMPs. In part it reflects a stronger orientation towards addressing constraints within
the spatid/geographica context of the LUMPs. It dso reflects a reorientation from working
primarily with individuas to primarily working with groups. It is interesting that the SRP Test
Programtried working primarily with groups, but found that the portion of contractsactualy executed
among those signed was lower among groups than for individuals. The reason for abandoning the
group approach used during the Test at the beginning of CBNRM is never identified as an explicit
decisonnor explained. However, ininitiating the micro-redlization concept CBNRM abandoned the
group approach and with the sub-project concept returned to it again.

CBNRM <aff reported that they were disgppointed at the lack of impact of the micro-redlizations,
which were very small, scattered and not distributed in a representative manner. They dso were
disappointed in the very narrow range of themes present among the 12 sub-projects developed by
NRMCs as the focus for interventions during the micro-redization phase. These conssted amost
entirely of compogting and fidd (eucdyptus) plantations, with alittle bit of erosion control.

It dso seemslikely that CBNRM had trouble dealing with the hundreds of proposals, especidly since
only about 1/3 of them conformed to program requirements. It became evident that it would be
necessary to implement hundreds of these micro-redizations to have any sgnificant impact, but the
NRMCs and CERPs did not have the capacity to get hundreds of proposas prepared correctly.
Furthermore, providing thelogigticsfor, or supervising and monitoring hundreds of micro-redizations
did not appear to be within the capacity of the program staff and its CR-level representatives.
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The sub-project gpproach alows CBNRM to place much of the responsbility for organizing,
logidtics, etc. on the sub-zone level federations or aloca association. A federation might organize
such that severa groups or GIE agree to complete some of the activities under the contract and
several dozenindividuasagreeto complete other portionsof the sub-project contract. Thissmplifies
the logidtics for the program in that program representatives only have to interact with the officers of
the federation, and not with each of the groupsand individualscovered in the contract. Theapproach
makes great senselogidicaly. However, implemented with program funding aone, the sub-projects
arevery limited inthe number of hectaresthat will actudly be affected and the number of peoplewho
will directly benefit from the NRM or income-generating activities. Since the sub-contract isaone-
shot dedl for the sub-zone, abeit spread over athree year implementation period, thereislittleor no
opportunity for additional community membersto participate asthey seethe advantages achieved by
thar neighbors. The limitation on enrollment dlows CBNRM to determine the costs and plan the
funding of the sub-project in advance, in addition to alowing the program to report the outputs
achieved by the end of the program.

Preparing the sub-project proposals has largely been atop-down affair, rather than a participatory
process. Inmany cases, the sub-projectswere e aborated in workshops held in each CR among the
NRMC members, CERP gaff, animator, and representatives of the PMU. The group used the
LUMPsto identify thetwo primary congtraintsin each zone, and devel oped a package of NRM and
income-generating activitiesaround each of those congiraints. Although federationsor promotersare
asked to accept therespongbility of implementing these sub-projects, they had not yet been identified
or created at the time the workshops were held. There are a few cases in which groups or
associations did present proposals to the NRMC for consideration and financing, but in most cases
the sub-projects were prepared entirely by the e ected representatives and program staff. The sub-
committees representing each zone were presented with two (or sometimesthree) sub-projectsand
asked to determine which groups or villagesin the zone would be interested in participating in each
sub-project. Then an effort was made to organize federations or find associationsthat corresponded
to the groups and villages interested in each sub-project that would accept responsibility for
implementing them. The promoter wasidentified or created in the context of an aready defined sub-
project.

The NRMC members seem to believe that it wastheir right and duty as duly ected representatives
to prepare the sub-projects in this manner. But it raises an important issue about participation and
the role of representation. It probably is impractical to have village leve (town meeting type)
participation in al activities when attempting to scale up to operating a the CR level. But evenin
successful representative structures, higher level organizations likethe NRM C do not prepare plans
and activitiesin isolation from other levels of representation closer to the grassroots. These lower
levels of representation are integrated into the process, or at least given a chance to review and
comment on the results of the deliberations of the higher level representatives. Those types of
democratic procedures were not followed in preparing the sub-projects.
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Furthermore, the basis of participation and a demand-driven approach has always been that alocal
organization (in this case the promoter, federation or association) would have the capacity to make
aproposd to the funding/co-financing organi zation regarding something that it felt wasimportant and
wanted to do. That is the bagis for the argument that participation leads to sustainability. But the
capacity to prepare a proposd is not yet evident in the CBNRM intervention areas, and no such
participation was involved in the preparation of most of the sub-projects.

In the newer generation CRs, federations of local associations, groups, GIES, etc. were established
to assumetherespongbility for implementing the sub-projects. Thisprimarily meant, making contact
with groups and individua s throughout the sub-zone, to see who was willing to accept responsibility
for implementing ahaf-hectare eucayptus plantation, or akilometer of wind break, etc. It aso meant
determining which group(s) or individuas would receive the subsidy to fatten 5-10 animals, where
the 1 garden or the 1 or 2 fruit orchards for the entire sub-zone would be located, etc. There was
great interest in participating in the income-generating activities, when it was thought that these
participantswould have accessto credit to finance the activity. Sinceit hasrecently been learned that
credit will not be available, it is not cdlear whether groups or individuas will be able and willing to
come up with the cash contributions required to move forward with those activities.

The sub-project approach made alot of sense under the assumption that credit would be available
to dlow a sgnificant number of groups and people throughout the sub-zone to participate. The
concept providesaprogram focuswhich respondsdirectly to the priority NRM issuesinthe LUMPs.
With credit, it might have been possible to do additiona contracts each year, or even leave it open
ended, dlowing additiona people to participate each year. Given the one-shot nature of the sub-
project contract, and the very limited number of people or hectares in each sub-zone that will be
directly affected by the sub-projectsin the absence of credit, it seems unlikely that the sub-projects
will have much bio-physica or people-level impact. Thisisnot to imply that gpproaches using credit
are easy to implement or certain in their results. Rather, it isaquestion of whether the program can
fadilitate the participation of a critical mass of stakeholders in any specific zone of intervention.
Without that critica mass, the program haslittle chance of achieving significant bio-physicd impact
or sufficient people level benefits that stakeholders buy into the program’ s objectives and judge that
it isworthwhile to continue the effort.

The micro-redization phase focused primarily on implementation of interventions by individuas, but
CBNRM would only co-financeactivitieswhich wereprimarily NRM, rather thanincomegenerating,
activities. Under thesub-projects, thelist of activitiesacceptablefor co-financing expanded toinclude
some income-generating activities, but the two types of activities remain in separate categorieswith
didinctly different rules of participation. Asoriginaly introduced, income-generating activitieswould
only be funded under credit arrangements while NRM activities continued to recelve matching grant
cofinancing. When it was not possible to arrange to make credit available directly through the
program, none of the income-generating activities accepted by the program were funded in fiscal
1998. Only activitiesonthelist of acceptable NRM activitieswereinitiated in fisca 1998. For fisca
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1999 new rules of participation were developed, which included income-generating activities under
the auspices of the matching grant program, but with distinctly different conditions than NRM
activities. These required the participant/promoter to pay a sgnificantly higher percentage of the
cods for income-generating activities. Whilethis makes perfect sensewithin thelogic of atop-down
program whaose priority is to promote the use of NRM technologies, rura participants seem to
interpret this as discriminating againg their legitimate needs and priorities. Many participants are
smple angry or disappointed, others complain that this is contrary to their sense of the manner in
which participatory programs are supposed to operate. This creates great skepticism about
CBNRM and its clamsto be participatory. Given these problems, aswell asthe severe limitations
on the number of households that will be permitted to benefit from an income-generating activity, it
isdoubtful that the sub-projectsresult in any substantive integration of NRM and income- generating
activities in the minds of participants. It also seems impossible for the sub-projects to directly
improve the lives of anything approaching acritica massin any specific project area, within thetime
frame of the CBNRM program.

Inthe futureit may be useful to distinguish more clearly between public work activities and activities
which primarily target individuas, even though the mode of organization and addressing logigtics for
bothtypesof activitiesmay bethrough loca federationsand associations. Subsdieshavealegitimate
role to play in supporting public works such as watershed management, improving waterways and
ponds which benefit severd villages, planting greenbarriersor wind breskson aninter-village scale,
improving pasture land or foreststhat serve severd villages, etc. Inthe context of an African village,
it ismore difficult to dam that it islegitimate to heavily subsidize income-generdting activitiesby one
or two villagers, but not others who desire to participate. One can support income-generating
activities of alocd association, even if it benefits a particular category of the population such as
women, farmers, etc. and includes a significant portion of the locals in that category. It is more
difficult to respect concepts of fairness, if one uses a federation of local associations, but in fact
provide assistance to only one or two of the various associations with seemingly equa claim to
receive benefits.

Furthermore, it is difficult for a“ participatory” program to clam that it will subsidize a number of
participants to do NRM activities, but provide no support for the productive activities which the
NRM techniques should support, and which areamuch higher priority tothevillagers. Whatever the
clamsto a participatory planning process, villagers know they did not vote to have their needs and
priorities ignored. Government services may be able to operate programs that impose external
priorities, but it is very difficult for a program operated by a committee eected from the loca
population to function in this manner. It isaso difficult for aprogram operating in this manner to be
accepted and respected as either participatory or responding to the needs of the population.

The matching grant approach used to finance the sub-projects requires that the promoter or local
organization(or acollaborating individua) make acash contribution to the estimated cost of materias
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of theactivity, in additionto providing thelabor.* If the promoters/loca groups can demonstrate that
they aready have a portion of the material necessary such as shovels, rakes, picks, etc. this can
subgtitute for a portion of the cash contribution. They are required to contribute 15 percent of the
materid cogtsfor any of the 17 NRM activities incorporated into the sub-projects, but 50 percent
of the materid cogts for the income generating activities. In al cases, theloca federation/promoter
isrequired to come up with acash contribution to the activity. The program no longer provides cash
payments to the promoter, but rather limitsits contribution to providing the equipment and materids
specified in the contract, with the help of the cash contribution from the promoter. Feld surveys
indicate that promoters do not dways think they need dl of the equipment and materids that the
program supplies and towards the cost of which they are required to make a contribution.
Furthermore, they are not involved in the procurement process, and sometimes do not believe that
an item isworth the cost/va ue stated by the program.

In FY 1998, the sub-projects were designed and implemented during a period in which CBNRM
was negotiaing with USAID/Senegd for additiona funding to provide a credit or credit guarantee
fund. This issue was not resolved prior to the 1998 rainy/agricultura season and only the NRM
components of the sub-projects were initiated. The issue of making credit available through the
program was findly resolved in the negative, in December 1998 or January 1999. Thisis cresting
aggnificant operationa challenge for FY 1999. In anumber of cases, the sub-contracts origindly
negotiated contained only the NRM components and the cash participation required was relatively
inexpendve (based on the 15% of materid costs). However, when the credit was not forthcoming,
CBNRM decided to finance the sub-project effort within the limits of the funds aready availableto
the program. Adding the income-generating activities to the sub-contracts often resulted in the cash
contributionrequiredincreasing 2-4times.** This change has created/contributed to asignificant level
of skepticism about trangparency within the program on the part of many villagers, and even NRMC
members. The chalenge to collecting the cash contributions required to implement the sub-projects
has greatly increased. If they are not collected quickly, the activities planned for the FY 99
agricultura season are likely to be derailed. The problem may be eased by rescheduling some of the
income-generating activitiesand the corresponding cash contributionsfor FY 2000 or FY 2001. Still
it raises questions about whether the sub-project approach is practical if participants do not have
accessto credit, and about the effectiveness of the matching grant approach. 1t also raises questions
about whether seedlings will be available for planting at the beginning of the rainy season this yeer,
or whether for the third year in a row, many seedlings will fail to survive because they are not
available on atimdy basis.

4 The program will share the cost of some specialized labor if atechnician isrequired for a short-term
activity, but otherwise all labor costs are the responsibility of the promoter.

4 Inone casein Kolda, the required cash contribution actually increased 12 times from 125,000 FCFA to
1.5 million FCFA.
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1.2 Outputs

CBNRM has had only two years of field level interventionsto date and is only beginning to generate
some significant outputs. During FY 97, CBNRM continued using the matching grant approach,
amilar to what was donein SRP. Six hundred applications were submitted, but 400 were rejected
without investigation, as not conforming to the criteria specified in the fidd guide. Of the 200
aoplications investigated, 146 were co-financed. Applicants surveyed by the impact assessment
team received no feedback as to why their application was rejected, and allowed no chance to
correct problems that may have caused their gpplication to be rgected. While the FY97 Annua
Report, identifies the 146 micro-redizations that were proposed, the FY 98 Annua Report,
unfortunately, does not report on the resultsobtained. The FY 98 report only indicatesthat the 146
private sector micro-redlizationsimplemented under the matching grant gpproach in FY 1997 did not
meet expectations because of their small scale, the fact that they were very scattered, and the
distribution was not representative.

For FY 1998, CBNRM revised its approach and introduced the sub-project approach which uses
alimited matching grant concept, but only provides in-kind assstance, rather than cash payments.
The outputsfor 1998 werelimited to activitiesregarding CBNRM'’ snarrowly defined list of 17 NRM
practices. Income-generating activities were designed to befinanced through credit, and agreement
had not yet been reached with USAID/Senega about whether credit would be made available
directly through the program, as proposed by CBNRM/SECID. Given these problems, the bio-
physica outputs of the 30 sub-projects begun during FY 1998 were very modest, even though they
involved 1,980 men and 3,688 women, or a total population of 5,668. The bio-physica outputs
reman heavily dominated by classc reforestation activities, particularly block plantations of
eucalyptus, with only limited representation of broader NRM themes such as natural regeneration or
the control of soil erosion caused by water:

° Fed plantations 176 ha
° Fruit orchards 5ha
° Live fences 10 km

° Wind breaks 14 km
° Pasture enrichment 49 ha

° Improved fallow 4ha
° Green fire bresk 2km
° Naturd regeneration (asssted) 24 ha

In addition, over 1250 people, mostly women, have attended 42 classesin functiond literacy (and
numeracy).

Other accomplishments: CBNRM has continued thetradition of involvement in Forestry Code policy
begun under SRP. The Forestry Code was updated in April 1995 and again in January 1998.
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CBNRM adso continued support for CONSERE, begun under the SRP. The NEAP which
CONSERE was tasked to prepare was presented to a national seminar for approva in September
1997, and was officialy accepted by the government in January 1998, aswell. CONSERE wasaso
respongble for the development of the Nationa Action Plan for the Fight Againgt Desartification,
which was gpproved by a national seminar in October 1998.

1.3 Impacts

CBNRM'’s initid impact in each CR is the development of a land use management plan with
ggnificant environmental content. While the development of these plans was not participatory inthe
1% generation CRs, the process has become much more so in recent generations. In recent
generation CRs, smdl teams consisting of NRMC members, CERP saff, and private sector
consultants spend 8-10 days going through aPRA processwith each of 8-12 different groupsacross
the CR. These groups represent village clusters, or an important centrd village and surrounding
villagesand hamlets, typicaly with severd groupsin each zone tentatively identified from preliminary
information. The group results are aggregated to represent the results of zone, which in turn are
aggregated to produce agloba plan for the CR. In some cases the plans represent more awish list
of everything the popul ation would like someoneto do for them. Theresults have been used primarily
to propose NRM activities, while activities related to economic growth and income-generation have
sometimes been neglected. The information which goes into the plans provides abasis for regiond
planning at the CR level, which could be used by the government, donors, NGOs, etc. for planning
activitiesin severa sectors.

While it would not be appropriate to claim that these plans congtitute a L andscape Ecology approach
or arethe same as Regiona Planning being advocated and implemented in USAID programsin other
countries, they share a number of common features and objectives. It would seem appropriate to
devel op an active exchange between CBNRM and these other typesof programs, which should each
have something to contribute to the other.

CBNRM is beginning to obtain some sgnificant impacts in the area of rendering operationd the
government policy of decentrdization through the NRMCs. These NRMCs condtitute a group of
about 300-350 persons (in addition to the approximately 100 CERP gtaff and 20 animators) who
have received a significant amount of training that has greatly increased their capacity to serve as
representativesof civil society and addressissuesre ated to land use and community planning. These
NRM Cs and their members are recognized and appreciated, particularly in the newer generations
of CRs.

e For the wide range of groups found in the locd civil society that are represented on the
committees,
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e For the democratic procedures used to elect these representatives, including the eection of
local representatives to sub-committees, and then the eection of the committee member(s)
among the del egates representing a particular socio-professiona group from different zones;
aso the use of secret bdlots, and

e For the accountability and transparency that characterizes their procedures.

In the recent eections for the Rural Councils, severd NRMC members were dected in recognition
of their skillsand leadership qualities. Andinseveral CRs, the NRMCswereasked to heptheRurd
Council withitsannua budget exercise. Recognizing these advantages Rurd Council membershave
started to request that they aso betrained by CBNRM, and the program has planned several courses
specificaly for Rurd Council membersinthe FY 1999 work plan. To the extent that Rural Council
members are envious of accountability, trangparency and democratic procedures, thisis certainly a

positive impact.

CBNRM has established rules which automaticaly place a least afew women on the NRMC:s, it
aso gives preference to women's groups with regard to functiond literacy training and participation
inthesub-project interventions. Individua women havedemonstrated competency asrepresentatives
of civil society and as officers of public decison making bodies. This combination of increasing
economic clout and persona capacity is beginning to change perceptions of and attitudes towards
women & thelocdl leve.

Although the new Forest Code is still somewhat restrictive, Senega now has a Forestry Code that
at least dlows people who plant or maintain trees, to assume that they will be able to harvest those
trees and benefit from their efforts. Thisstep was crucid for the promotion and acceptance of many
tree related NRM practices. Senegd aso now has nationd and regiona action plansfor addressing
environmental issues and the fight againgt desertification, but any serious effort to put these plansinto
action is only now beginning.

The combination of SRP and CBNRM have provided years of training to MEPN and particularly
the Forest Service Thistraining hastargeted hel ping change attitudesin support of forestersbecoming
more of adevelopment agent and less of a policeman, introducing agroforestry, etc. Whilethere has
undoubtedly been progress, it has been less than one might have hoped for. Many, if not mogt, rura
residentsinterviewed during field visits claim that there has been little or no change in the behavior
of forestry agents; agroforestry and issues like natural regeneration still seem to be receive less
support than they deserve (or receive in neighboring Sahelian countries); and Senegd is decidedly
alaggard in adopting approachesin which loca resdents participate in natura forest management.
Given this stuation, it isdifficult for the impact eva uation team to identify asignificant positiveimpact
from dl thistraining.

Perhaps the biggest impact that the CBNRM program is likely to have will be determined by the
success of its attempt to prove the concept that programs can successfully target development

F12: 173



interventions a the CR levd, rather than at the traditiond villagelevd. While CBNRM has certainly
has some promising initia results, it is Hill too early to determine whether, or to what extent, that
concept will be proven.

1.4 Participation and People-L evel Impacts

CBNRM has been much less successful to date a achieving people-level impacts, ether in terms of
bio-physical NRM results, or in terms of the participation of people at the grassroots levd (village
and population, as opposed to their representatives):

2. Therehasnot beentimefor the reforestation outputsto produce much in theway of impacts. For
the most part, these trees are not yet large enough to produce fruit or to harvest for poles, or
even to form an adequate windbreak or live fence. Bio-physical outputs and people-level
impacts should begin to expand in FY 1999. But without access to credit to expand
participation, the bio-physica outputs and people-level impacts will remain quite modest,
particularly relaiveto the Sze and populations of the CRs, eveniif dl of the sub-projects planned
for the life-of-the-program are successfully completed. It seems unlikely that the program will
touch a critical mass of rurd resdents in any CR, zone or sub-sone. If people-level impacts
remain week, the program risks being rejected by stakeholders, as not meeting their needs and
expectations. If the stakeholdersdo not buy-into and internalizethe program’ SNRM objectives,
there will be little sustainable NRM impact. The positive achievementsin governance, risk being
disregarded or repudiated because CBNRM did not respond to stakehol ders overriding needs.

The sub-projects were designed without the participation of the promoters/federations who are
intended to implement them and without other grassroots-level representatives such asthe zond
sub-committees. Thiswould appear to compromise the chancesthat the population or eventhe
organizations intended to implement the sub-projects will buy in to their objectives, without
which, there will be little sustainable impact.

Given these two issues, the sub-projects as presently constituted, do not appear to be a
particularly effective means of achieving program objectives.

e CBNRM should take another look a sub-project designs, with the full participation of

the relevant sub-committees and federations/promoters.

e CBNRM should do a mid-term evauation of the sub-project approach and itsimpact,
particularly in light of the non-accessability of credit to participants.

e CBNRM should explore linkages with programs that do focus their interventions and
interactions at the grassroots level, and can help provide people-level impacts, for
example, enterprise development programs such as those being formulated under SO1.
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3.

e CBNRM should consider developing some easy-access collaborative activities to
complement the participatory approach, increase people-level impacts, and alow some
“quick victories’ in which the popul ation regps some benefits from collaborating with the
program in the short-run.

e CBNRM should test some of these recommended approachesin the 3™ generation CRs.

In the CR of Fissd, theimpact assessment team encountered a local associationcalled Jig-Jam
(see Annex D). Jg Jam was involved in areforestation program in the early 1990s, but found
that villagers were not particularly interested. However, villagers wanted to do something and
JgJamidentified the protection of natural regeneration, especidly Acacia albida, asapromisng
approach. In collaboration with village associations, Jg Jam helped organize a village-leve
protection of natural regeneration scheme, which has expanded to include dl 31 villagesin the
CR. JgJam helped create an auxiliary force of “forest guards’ to whom the Forest Service has
ceded the right to levy fines for illegd cutting of kadd. These auxiliaries are each paid 2,500
FCFA per month, or atotal of about $1800 per year for al 31.> Some of the results over afour
year period include: 1) A visible increase of kadd™ trees throughout the CR, and a perceived
increaseinagriculturd productivity andrainfal; 2) A sgnificant increasein theavailability of kadd
pods to feed to livestock; 3) Improved links between rura producers and the Forestry Service
with the latter viewed as a partner in development; 4) Decentrdized governance in action with
benefits accruing to rurd producers, and 5) A success story that is entirely due to locd-leve
effortsin naturd resource management.

A program with a somewhat smilar objective but a different approach is the “ seeds for trees’
program in which Peace Corp and Winrock collaborate. Here farmers are offered improved
seeds to plant the field or area on which they agree to not cut al of the multi-purpose (but
particularly kadd) trees when they clear thefield for cultivation. Trees are often staked or the
gems painted to indicate the desire to preserve these trees to family members. It too has
reportedly resulted in a Sgnificant increase in the number of field trees, which are expected to
produceincreasesin agricultura production aswell as contribute fruit, nuts, or podsand perhaps
over time alimited amount of fuelwood.

Training to produce improved cook stoves is an activity that is found in severa of the sub-
projects, which might haveimportant people-leve impacts, particularly if training wereto offered
throughout the CRs. The improved cook stoves: 1) codt little to congtruct; 2) save sgnificant
amounts of fudwood; 3) reduce cooking time; 4) reduce the danger of burns, particularly for
young children, and 5) are easy to construct and repair, ensuring sustainability after the program
ends. A few artisans asssted by the NGO ATI with funding from the PVO/NGO Support

2 Which islessthan the investment required for a one hectare mono-culture woodlot.

4 Kaddisalocal namefor acacia albida.
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Project have sold over 30,000 of the more expensive meta version of theimproved cook stoves.
In addition to the savings in the time and effort necessary to collect the wood (or cost), those
30,000 stoves should save 3,000 tons of fuelwood each year (even at the very conservative
esimate of saving 100 kg of fuelwood per stove, per year). This 3,000 tons of fuelwood saved
per year is the equivalent to the total wood production on approximately 850 hectares of
Eucdyptus plantations, or severa thousand hectares of traditiona dow growing species. These
goves will diminish fudwood consumption by morein asingle year, than the totd reforestation
attivities of the 95 sub-projects planned for the I and 2" generation CRs will eventudly
contribute to the wood supply. Mogt of the training to produce the clay stoves can actudly be
done by locad women, once the program is initiated.

The Jg Jam protection scheme, the “ seeds for trees’ program and training women to construct
improved cook stoves are the types of activities that promise to provide a“quick victory” for
CBNRM or future SO2 programs, and potentialy greater people-level impact than the sub-
projects, at lower cost. The NRMC, sub-committeeand federation structurewould seemtolend
itsdf particularly well to the type of land use management activity which Jg Jam initiated in the
Fissel CR.

e CBNRM should consider developing some of this type of “quick victory” activities as
complementary to, or substitutesfor, the present sub-project program, particularly inthe
3" generation Sites.

. Beginningin the early 1980s, the government established apolicy of progressive disengagement
from providing basis rura services which by the early and mid-1990s had resulted in the
incapacitation and outright dissolution of many of the paratstatal structures which previoudy
provided suchservices. Inthe absence of such services, the enabling conditionsfor aproductive
and profitable agriculture do not exigt, and the relationship between production and income
becomes tenuous. Without these enabling conditions, CBNRM, or any rurd program, islikely
to make a rather limited contribution to the overal god of increasing private sector revenues.
USAID/Senegd must share the burden of this deficiency, since the nationa Stuation existed at
the time of program design, and CBNRM has attempted to work with USAID/Senegd to
address this problem.

e USAID and CBNRM may need to address changing the god level objective to
something that is more redigtic under existing conditions.

. Anareainwhich one seesimprovement inthe CBNRM programisthetargeting of Rura Council
members for management and financia training, as wel as the greater integration of the Rurd
Council into the CBNRM representative structure. All Rural Council membersareautomatically
members of the sub-committees in the zones where they reside. In addition, the Rura Council
delegates one council member from each zone to represent the Rural Council on the NRMC.
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CBNRM istrying to work with the Rura Council to co-finance some public good/public service
activities that would benefit a larger public than the groups that implement the activities. The
Rura Council is the legally established decison making body at the CR level. Under the
DecentrdizationLaw, the NRMCsfill therole of advisory groups which serve at the pleasure of
the Rurd Councils. It isnot clear whether or not it will be the pleasure of the Rurd Councilsto
have the NRMCs continue in this role after the end of the program. Thus, an integration or very
close working relationship between the Rurd Councils and NRMCs is necessary for the
sugtainability of the accountability, transparency and democratic procedures which the NRMCs
have cometo represent. While the continuation of the NRMCs appears desirable, it does not
seem to be absolutely necessary to the extent that the Rural Council takes on (more of) the
characterigtics of the NRMC. There are 3 trendswhich provide abasisfor optimism: 1) Rurd
Council members have recently expressed the desire be trained in the manner of the NRMC
members, 2) In some CRs, NRMC members have been asked to use their skillsto help the Rurd
Councils with their budget process;, and 3) Some NRMC members have been eected to the
Rura Councils, providing hopethat the Rural Councils may movetowardsgreater representation
of across-section of civil society in the CR.

e CBNRM should target the Rurad Council for training similar to that provided to the
NRMC members.

e CBNRM should not voluntarily dishand the NRM Cs unlessthere is Sgnificant progress
onthe part of the Rura Councils, towards becoming more representative of the different
groups that make up civil society in the CR.

. The program has also greatly improved the process by which the NRMCs are eected, but
garting the election process at the zona/sub-committee level. Whether even thisisbeginning a
a low enough grassroots level for the representative structure to be perceived as truly
representative of the population, dill remains to be seen, but it is surdly a big step in the right
direction. The sub-committee is structured along the samelinesasthe NRMC in that it congsts
of elected representatives of the socio-professiona groupsin the zone. It however goes astep
further in thet it includes de office, any Rurd Council membersliving inthezoneaswedl asdl of
the chiefs of villagesin the zone. Oncethe 3 or 4 sub-committees are e ected, they then meet to
elect the NRMC from among their ranks. The 3 or 4 representatives of a given socio-
professiona group, for example herders, meet and select one from among their number to
represent al herdersinthe CR onthe NRMC. InaCR with 3 zones, each sub-committee dects
3 delegates to represent the sub-committee/zone on the NRMC. The Rurd Council dso eects
one council member from each zone to serve on the NRMC.

Initidly CBNRM paid little attention to these sub-committees once they dected the NRMCs.
They were not structured with eected officersor SAV and NRM committeesto function at the
zond leve, nor have they recaived any training. InFY 1999, CBNRM intendsto help the sub-
committees establish officers and become more involved in program activities. The sub-
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committees have the advantage that they do not competedirectly with the Rurd Council, because
they are organized & the zond level. Onelikely long-term scenario after the CBNRM program
ends would befor the Rura Council and NRMC to merge, and the sub-committee to take over
anumber of the NRMC tasks, a alevel one step closer to the population.

The CBNRM program has aso improved the representation of local groups, associations and
Gl Es through the establishment of the sub-zonelevel federations structures. Federationsasloca
asociations of village groups existed in the Fatick area as the result of a previous project.
Organizing sub-projects there was easier than in Kaolack, where the program tried to use
individua groups, village associations or GIES to represent amulti-village area.

Inthe newer generation CRs, the federation is introduced from the beginning as the entity in the
sub-zones that would be responsible for implementing the sub-projects. It is structured as an
organization onwhich each of the existing groups, associations, GIEs etc. in the sub-zone has a
representative. Thesefederationsarestructured with e ected officersand an executive board that
can function as a secretariat for the purpose of implementation activities. During impact
assessment team field visits, people responded that the federations have two distinct advantages:
1) they dlow every group achanceto participate in the benefits of the program without spending
the 40,000 FCFA necessary to become an officid GIE; and 2) They provide ameansto share
the cost of the loca contribution required by the program. In FY 1999, these
federations/promoters are targeted for training related to the implementation of sub-projects as
well asfor technicd training related to some of the NRM practices.

The federations have a so been somewhat neglected by CBNRM congdering theimportant role
they must play in the organization of logigtics and implementation of the sub-projects. The
federation members are the closest thing to grassroots level representativesin the representative
sructure conceived and established by CBNRM, and thekey toimplementing the activitiesthat
will have both bio-physical and people-level impacts. The program could not include the
federations in the workshops which designed the sub-projects because they had not yet been
crested. Only after the sub-projects were designed, were village groups asked in which of the
2 or 3 sub-projects developed for the zone would they like to participate. This choice
determined the boundaries of the sub-zones, and only when thiswasknow could acorresponding
federation be crested.

Thedecisontoinitialy focuson establishing and training the NRM committeesoffersthe potentia
of influencing other locd ingtitutions and the manner in which they operate, particularly the Rurd
Council. Nudging locd ingtitutions towards more accountable, transparent and democratic
behaviors would be an important impact.

The impact assessment team would like to see CBNRM facilitate grester participation of the
lower levels of the representative Sructureswhich it has created, specificaly the sub-committees
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and federations. This strategy is necessary because the representative structure created by
CBNRM isunlikely to beperceived astruly representative of the populationif the portionsof that
Sructure closer to the grassrootslevel are denied participation. But the impact assessment team
recognizes that CBNRM had to start somewhere, and it can only do so much at one time.
Deveoping sustainable loca indtitutions to improve civil society is a long-term and difficult
Process.

e Sub-committee and federation members/promoters should aso beincluded in thetarget
for training Smilar to that provided to the NRMC members, to fecilitate this larger role
In program activities.

e CBNRM should consider making the sub-committees, which include the NRMC and
Rural Council members, the primary target for programtraininginthe 3" generation sites.

e CBNRM should expand the roles of the sub-committees and federations in the entire
range of program activities, and particularly, for example, in the planning and design of
sub-projects for their sub-zones. They should dso beincluded in thetarget for training
gmilar to that provided to the NRMC members, to facilitate this larger role in program
activities

e CBNRM should hold workshops to reconsider the sub-project designs that include the
sub-committeesand federationsor promotersrespons blefor implementing theactivities.

. The intent of CBNRM s to increase community participation and promote a bottom-up
approach in which communities take charge of their own development. To date, CBNRM has
had very few activities and limited interaction directly with the grassroots levd (village and
population). Only the 42 functiona literacy classes, implemented by another set of
proxies/partners, redly target the population as opposed to their representatives, and are
producing people-level impacts. Micro-redizationsdid target the grassrootsleve, but theresults
were cond dered di sgppointing and have been discontinued. Thesub-projectswill producesome
village/people-level impacts, but target federations of local associations as the representative
sructure with which the project interacts.

Part of the reason for CBNRM not having more direct contact is the attempt to work through
representative structures (NRMCs, sub-committees and federations) adapted to the program
attempt to scae-up the targeted leve of intervention, from the village to the CR. However, the
manner in which those representative structures were cresated creates a potentia problem.
Normally, one would expect a program with a participatory approach to work with the
population to build a representative structure from the ground up towards higher leve of
representation; for example, starting at the village level, then the sub-zone levd, the zonelevd,
and the CR levd, etc. But, CBNRM did not use such an approach. Initialy they began directly
by congtituting the CR-level NRMC. The results were not entirely satisfactory, and in later
generation Stes, they facilitated the eection of zond-level sub-committees, and had those
representatives eect the NRMC from among the people aready dected to a sub-committee.
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Thisisagep intheright direction, but it il isnot clear if the process sarted close enough to the
people for these representative structuresto be accepted astruly representative of the popul ation.
It also raises the question whether an organization like CBNRM, that does not regularly interact
a the grassroots levd, is the gppropriate inditutiond base from which to facilitate the
establishment (montage) of structures intended to represent the popul ation.

e |nthe short-and medium-term, CBNRM needs to focus more on the sub-committees
and federationswhich are at the base of the representative structurewhichit has created.

e  Sub-committees should be prepared for the role of hel ping the NRM C implement many
of itstasks at the zond leve, particulary pertaining to the roles of the SAV and GRN
CcOmMIsIons.

e Thedesign of zone and sub-zone leve activities should be done with the participation of
the direct representatives of those levels. Sub-committee and federations should be
directly involved in the design of the sub-projects that they will be responsible for
implementing. They should aso bemoredirectly involved in the entirerange of program
activities

. To date, federations and sub-project promotersinteract as passive consumerswith vendorsand
service providers who have been sdlected by the program. Promoters need to gain experience
managing service providers, induding learning about the mechanics of bidding, developing and
sgning contracts, etc., so that they have the skills to do this on their own after the end of the
program. They should be dlowed to gain this practica experience in Stuations supervised by
program representatives.

e CBNRM needsto alow the federations/promoters alarger role in the procurement of
goods and services to dlow them to gain experience in negotiating with and managing
service providers.

. Most if not dl of the actors within the CBNRM program implementation structure face mgor
problems of the distance and scale of their interactions. The PMU operating throughout most of
southern Senegd from a single office in Dakar, and no regiond representation, even thought al
of the target CRs are in other regions, and the mgjority are over 500 kms away (One might
quibble about the distance to Kolda/Medina'Y oro Foulah, but crossing the GambiaRiver onthe
ferry adds atime factor and logigtical congraints that make the trip about as long as using the
longer route through Tambacounda.). CBNRM has difficulty modeling a decentraized bottom-
up participatory approach, in part becauseit isacompletely centralized organization (and under
the tutelage of a hierarchical and authoritarian ingtitution, the Forest Service). The program
would be better served by a structure in which it had a very smal 1-3 person team in close
proximityto 1 or 2 clusters of target CRs, where decisions could be made and support provided.
Thismight be onaregiona bads, or for example, Fatick and Kaolack might beserved by asingle

F19: 180



team. Tambacounda might require adightly larger team, or perhaps eventwo teams, given the
disances involved and the state of some roads. Under such an arrangement, the Dakar office
would become a smdler adminigtrative and support center, supporting the smal regiond teams
where operationa decisions would be made.
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MAP of Communautes Rurdes
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9.

NRMCsface varying levels of the size and distance problem. The largest target CR in Fatick
and Kaolack is only 225 kn?. CRsin Kolda range from 623 kn? to 1,858 ki, and thosein
K edougoufrom 2,268 kn? to 3,505 kn?. Inthelarger CRs, with 100 villages or more scattered
over hundreds or even severa thousand square kilometers, thereisno way for the NRMC to get
the message out to dl of those villages with the structure and resources available. In Kolda,
NRM Cs admit that some of the distant villages have never even heard of CBNRM, not to
mention participate.

CERPs face the same problems as the NRMCs, further complicated in most cases by the
concentration of 2-4 target CRs in the same Arrondissement (the adminigrative unit served by
aCERP). Thereistremendous demand for personnel support and use of the CERP vehicle to
implement NRMC activities, particularly as deadlines approach, in addition to any technical
activitiesthe CERP might wish to schedule. While the Dioulé CERP gtaff do not admit to being
overburdened, they do say that they have no idea how they can adequately serve the role
expected of them by CBNRM in dl 4 CRs for which it is now responsible (in addition to its
norma adminigrative respongbilities). The CERP staff at Medina Y oro Foulah go astep further
and say they could not do the job expected of them by the CBNRM program in three CRs, and
their performance will fal even further short of expectations now that a4™ CR is being added.

e Inthelong run:

% Programs like CBNRM require amore decentralized organizationd structure. The
program would be better served by a structure in which it had a very smdl 1-3
person team in each region, or in close proximity to 1 or 2 clugters of target CRs,
where decisions could be made and support provided.

% CERPs should not be given responshbility to provide technical assistance to more
than two target CRs, until the program is dready well underway in those two.

e Inthe short-run:

% CBNRM should expand theroles of the sub-committeesand federationsintheentire
range of program activities, and particularly, delegate some of the communications
and monitoring tasks to these lower levels of the representative structure.

% CBNRM and its CR leve representatives need to develop a transportation policy
which does not rely as heavily on the use of the CERP vehide for accomplishing
NRMC, sub- committee and federation tasks.

It is nearly impossible for the SAV and GRN commissions of the NRMCs to accomplish their
critica assgned tasks serving as an interface between the NRMC and the CR’s population,
particularly in the larger CRs, with the resources available. The NRMC members are unpaid
volunteers, with families to feed. It is impractica to expect that they will spend every day out
communicaing with the population on behaf of the program, even if they had access to
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trangportation and some persond incentive to work that much. Inlarge CRsit would teke afull-
time g&ff to contact all 100-150 villages two or threetimesayear. Both the NRMCs and the
CERRP are dependent on the use of the CERP vehicle for anumber of activities, and in the large
CRswith alarge number of villages, having access to the vehicle once every week or two isnot
aufficient to accomplish their tasks.

The media section of CBNRM provide some materidsto help the SAV and GRN commissions
in their communications with the population to help promote program activities. However, in
many respects, thefocus of the media section seemsto be on producing videos, which may serve
animportant policy functionin Dakar and other urban centers, but dolittleto helpwith thecritica
task of communicating with therural populations. The media section now hasamediatruck that
can show such videosin village settings, but theimpact assessment team did not find any villages
who claimed to have seen such videos. To date, the CBNRM program and structure have not
succeeded in providing the commissions with the means or logistical support necessary to dlow
them to pursue their tasks effectively.

e CBNRM needsto decentralize anumber of thetasksassigned tothe NRMCs, and work
more directly with the sub-committeesand federations. Structuring the sub-committees
and empowering SAV and GRN commissions at the sub-committee level will not
necessarily solve the problem, but will be an important step in the right direction.

e Inthelarger CRsin particular, even SAV and GRN commissions at the zoneleve may
need accessto transportation to accomplish ther tasks, evenif thismeanssmply having
fundsto rent a horse cart on afairly regular basis.

e The sub-committees and federations need to be targeted in training activitiesto incresse
their capacity to take on additiona responghilities.

e CBNRM needs to create tools to operationaize participatory development at the
grassroots leve, particularly through the sub-committees and federations. There are a
wide variety of toolswhich can be used to help non-literate popul ations understand and
master complicated project processes.

% The mediasection should expand its efforts to help provide some of these toolsand
training in their use,

10. Ancther important obstacleisthetendency torevert totraditiona, top-down directiveinteraction,
particularly when under pressure to implement activities over alarge scae within alimited time
frame. The CBNRM g&ff isdretched thin, must travel along distance to implement any activity
at the CR levd, and needs to useitstime effectively. Therefore, ordering CERPsand NRMCs
to changetheir programming to accommodate an unplanned visit from the PMU or ACA, seems
perfectly reasonable.

NRMCs and CERPs don’'t have the time and resources to visit dl the villages. They send out
word and convoke promoters, or interested personsto centrally located meetings, and then tell
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themwhat needsto be doneto meet the next deadlineimpaosed by the program or the agricultural
caendar. Thereisoften little discusson in the meetings, and little information provided on how
a particular action or request fits in the context of past activities, the LUMPs, or the priority
problems and congtraints raised by the population during the PRA. As a consegquence, most
villagers, and frequently even the promoters, have no idea how a particular action or request,
relates to the development priorities of the CR, zone or sub-zone.

Another aspect of this same problem is that most of the work done under CBNRM is
implemented by proxies, the NRM Cs, CERPS, animators, and hired consultants. CBNRM has
less control over these partners, than it would have over program staff, and can primarily
influencethe r atitudes and behavior through training and terms of reference. Training done may
not be sufficient to overcome long-ingrained cultura norms.  Furthermore, amost anyone may
loose sight of the process espoused, when that intention is contradi cted by the need for immediate
results to meet some particular deadline.

e CBNRM should establish a participatory protocol for visits to and interactions with
collaborators. This protocol should relate to PMU visits to CR-levd stakeholders as
wdl asto vigtsof the CR-level program representativesto the zone, sub-zoneor village,
and include:

% A clear statement of visit objectivesto al concerned stakeholders;

% The relationship of this vist and objective to recent program activities and
processes and overal program objectives. PMU and CR level representatives
should conault the archives of the organization being visited to review the
processes to date, and how the current visit will further the objectives.

% Taking therole of afadilitator: promoting discussion and andysiswhich helpsthe
organization being visted to find its own solutions, rather than imposing an
answer from the outside,

% Record the visit in the organizations guest book and on tape if necessary.

e Adherence to such protocols should become part of the criteria for evaluating the
performance of individua staff and program partners.

11. To date, CBNRM has avoided becoming too involved in some very important local Stuations
because of their palitical overtones. The most obvious case is that of the Pata Forest in the
Koldaregion. Resdents of the Pata and Ndorna CRs where the forest is located, expressed
extreme frutration at the colonization of the Pata Forest by immigrants from the Sine Sdoum.
These environmenta refugees from the north are clear cutting large aress in the forest for
cultivation** The forest is a protected area (forét classée) which the local population has
maintained for 40 years, and on which they depend for grazing their livestock. Much of thearea

4 Gray Tappen saysthat satellite observations indicate that 28.8 percent of the Pata forest has been
cleared, personal communication, 3/16/99.
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and even many of the water sources in the forest are no longer accessible to their livestock.
Resdents say that there is enough uncultivated land in Kolda, that immigrants could easlly find
areas to farm, if they went through the traditiona process of negotiating with the loca
villages/chiefg/population. Residents say that the Forest Service and officids in Dakar are
involved in providing these immigrants with “papers’ which appear to authorize their settlement
in the forest. There probably is no legal basis for these “papers’ because no one except the
President has theright to authorize settlement in aprotected area. Still, no one at the local level
has the power or means to chalenge thesefalse “ papers’. They have asked the Forest Service
and other loca government officids to help them protect the forest, but no one will take any
action. Leaving a meeting with one of the NRMC's, a member warned:

The Senagdese Government now cdls this area Kolda, but remember, it is still part of the
Casamance.

The warning seems clear. People in Kolda are serioudy considering joining the Casamance
rebellion because of issues like this one, and the intransigence of government officidsin the face
of their complaints.*

Thewarning dso seems clear for CBNRM: it can't avoid the political issues, and aso remain
relevant to the needs and preoccupations of the population. NRMC members said:

CBNRM is dowly, after long delays, trying to help us organize to plant afew trees. How
canwetakeaprogram serioudy, that clamsto beaNRM program, that focuses on planting
afew trees, but won't help us save our forest, where these immigrants are cutting athousand
treesaday.

e CBNRM should get involved in the Pata Forest i ssue and be an advocate before the Forest
Service and the Ministry of Environment and Protection of Nature for addressing and finding
a settlement of thisissue,

e CBNRM should use its media section to prepare an audio-visua documentary on the
Stuation in the Pata Forest for TV and radio diffusion.

1.5 CBNRM Design Problems

The CBNRM program has severd important design problems:

% Inthefinal days of the mission, the MEPN appointed a committee to investigate the situation. It
reported that indigenous groups were forming armed civil protection forces and that one chief of a
immigrant village had been shot and killed.

F25: 186



12. The CBNRM program was designed within the context of structura adjusment and the
government’ s disengagement from providing rurd services. The lack of any provison to help
local populations obtain accessto credit seemsto beamgjor design flaw. Individuasand groups
would typicaly prefer to pay for activities through credit, than recelve a subsidy that requires a
large up-front financia contribution. Also the population prefers programs that provide access
to astream of revenue, rather than aone-shot event. They redizethat acredit program provides
the possibility of engaging in additiond activities in the future, whereas, subsidies usualy do not.

The project is unlikdly to achieve sgnificant bio-physical and people-level impact if it does not
reach some critica mass of the target population, which probably means facilitating access to
credit in the short-and medium term, and a longer life-of-program. If USAID/Senegd wants
CBNRM and futurerelated programsto have bio-physica and people-level impact and increase
incomes, it will have to find some way to provide the target population with the basic enabling
conditions for productive and profitable agriculture activities, particularly access to credit ands
other basic rurd services. Village groups/associations/coops with access to credit and trained
in functiond literacy (including numeracy) and financiad management have demondrated the
capacity to initiate the provision of some of these sarvicesin a profitable manner.

e USAID programming needs to consider structurd adjustment and its impact on the
exigence of enabling conditions for income-generating activities, particularly intherura
Sector.

¢ Inthemeantime, USAID needsto explorewaysto makebasic rura services, particularly
credit, available to populations targeted by programs like CBNRM if it wants these
programs to succeed in developing people-level impacts, and increase rurd income.

e USAID programming should explore the synergies between SO1 and SO2 type
programs, and the ability of rurd/village coopsto provide basic rura services.

13. Thefailure to recognize that credit would be necessary in the program design is closely related
to the acceptance of the matching grant gpproach as both the incentive and the meansto finance
NRM activities. The SRP Fina Evauation report concluded that the matching grant approach
was not appropriate for the CBNRM CR program, and recommended that it not be used by
CBNRM in that context. Although the SRP evauation team gppears at times to be a little
uncertain about thisconclusion and recommendation, thefact that the originally perceived success
of the matching grant approach depended on the support of other projects was clear:

“Thus, matching grantsrelied on these other projectsto provide technical assistance, credit,
extension, and supervison to farmers and rurd groupsinterested in tree planting. Matching
grants, therefore, could not stand a one and had to be piggy-backed or grafted on to projects

% Primarily in the Africare/ KAED program.
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and activities that provided the requisite framework. It is important to understand that
without these other activities, the enabling conditions would not have been in place and
matching grants could not have had the expected participation rate and impact.”*’

Unfortunately, CBNRM doesnot haveaNRM project in each CR to providethese servicesand
CBNRM and its locdl representatives do not have (have not been provided with) the structure
and capacity to providethisframework themselves. It would seemthat the prognosis of the SRP
Find Evauationteam has been largely born out by the micro-realization experience. It doesnot
appear that the matching grant approach alone will be much more successful in ddivering bio-
physical and people-level impact in the context of the sub-project approach.

Closdly rdlated to the matching grant question isthe issue of de facto usng a narrow definition
of NRM practices® Of necessity, SRP and CBNRM established their definition of NRM on
the basis of what NRM practices they would subsdize under the matching grant program. The
rationde for such subsidies was to provide the rurd population an incentive to adapt practices
whichwerenot profitablein the short-term. Thishasresulted in aredtricted definition which does
not include many NRM rdated income-generating activities (gardening, anima fattening, tree
nurseries, cered banks, cereal mills, etc.) or thosereated to infrastructure, particularly for water.
This definition question has hindered CBNRM from addressing many of the problems and
potentid solutions developed inthe LUMPs. Thusthe design on one hand insststhat CBNRM
follow a participatory process to develop LUMPSs, and on the other hand, places CBNRM in
apogtion fromwhichitisdifficult to respond to the demand-driven prioritieswhich areidentified
in those plans. Furthermore, divorcing NRM practices from the income-generating activities
raises issues concerning the relevance of the NRM practices to the red priorities of the target
population.

e Greater digtinction should be drawn between activities which focus on public goods, and
those intended to primarily benefit individuas and smdl groups.

e Future programs should not use the matching grant approach for activities which target
individuas, unless the program can be expanded to accommodate al householdswilling
to participate.

e The digtinction between NRM and income-generating practices should largely be
diminated for activities which target ether individuads or smdl loca groups. Limited

4 Michael Fuchs-Carsch et al. 1995. Final Evaluation of the Senegal Reforestation Project, p. 8.

% The CBNRM staff does not believe that it has anarrow definition of NRM practices, or that participants
are even limited to thelist of 17 practices which areidentified as qualifying for matching grants. Field
surveysindicate that participants often feel that they were limited to avery small number of options by
program representatives, either explicitly, or because no provision has been made to support other options.
For example many farmers claim that they wanted to plant local species but were told that eucalyptus were
the only species for which the Forest Service nurseries had seedlings available.
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progress can be expected on the NRM front if their is no support for the income-
generating activities which the NRM activities should be supporting.

e Thematching grant gpproach should be largely restricted to promoting activities which
focus on public goods.

e NRM activitiesfor rurd producers should be viewed largdly in the context of enhancing
or maintaining income streams from income generating activities.

e CBNRM should experiment this new approach in its 3¢ generation CRs, where field
interventions have not yet begun.

14. The structure of the CBNRM program is a odds with the intended purpose of the program.
CBNRM isintended to helpimplement the government’ sdecentralization strategy but isdesigned
asatotdly centralized organization. The completely centraized structure of CBNRM's PMU
contradicts what the project is trying to promote. The program itself, can not modd the
decentralization concept, or how it might work.

The indtitutiona location of CBNRM under the tutelage of the Forest Service adds to the
contradiction. The Forest Service is by nature rather hierarchica and authoritarian, given its
paramilitary history. While that has changed some in recent years, most villagers interviewed
have not seen a mgjor difference in the behavior of forestry agents. Fostering participatory
bottom-up approaches when under the influence of an authoritarian and top-down indtitution is
very difficult, and the present inditutiona locetion is far from ided, given the objectives of the

program.

Furthermore, the centrdized structureisimpracticd, given that themgority of target CRsare 500
km or more from the program officein Dakar. Many of the programs operationa problemsare
related to this structure and the distances between the program office and the intervention Sites.
In cases where an unplanned action must be taken quickly by the PMU gtaff to facilitate program
implementation, the number of CRs and the distances between them smply overwhelm the

program.

e Inthelong run, future programs should have adecentralized structure, and to the extent
possible, be associated with aless hierarchical and authoritarian ingtitution.

e A sngleregiond base in the Tambacounda area might help to significantly reduce some
of the operationd problems related to target areas near Tambacounda, Bake,
Kedougou, and Kolda. However, such a solution is gill far from modeding
decentraization. Establishing asmal CBNRM staff team for each region, or perhapsto
be responsible for two clusters of target CRs, would help improve the timeliness of
program decison-making.

e The program needs to review the decision-making processes and determine where the
responsibility for decisons can be delegated to program representatives such as the
NRMCs and CERPs.
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e ThePMU should avoid assuming greater responsbility for direct delivery of fidd services
and should instead improve the CR-level technicd and participatory development

capacity.

1.6 CBNRM Relationship to USAID/Senegal

15. Therecent history of relationships between USAID/Senega and CBNRM hasbeen acase study
in how not to manage aprogram. The CBNRM program has had avery mixed relationship with
the USAID/Senegal Mission. It was reportedly the favored program under the old Country
Program Strategic Plan (CPSP), but became an orphan under the new CSP, even though it was
the only program in progress related to either SO1 or SO2. The reorganization of the Mission
into new SO teams resulted in the firing haf of the old AG/NRM SO team, and the dispersion
of the rest to other activities. SO2 became responsible for managing CBNRM, but would not
talk to the CBNRM staff because of the potentia conflict of interest introduced when CBNRM
deposed its unsolicited proposa to extend its PACD and continue operating throughout thelife
of the new CSP. CBNRM needed to resolve the issue of USAID authorizing acredit or credit
guaranteefund to get onwith programimplementation, but could not get aresponsefrom USAID
concerning the issue.

With the dissolution of the old AG/NRM SO team, CBNRM gaff had difficulty finding anyone
who would tak to them and who could make an officid decison for USAID concerning the
operationa issuesat hand. SOl isresponsblefor credit, but would not talk to CBNRM or even
attend interna USAID mestings concerning CBNRM, apparently becausethat program wasthe
respongbility of SO2. Yet SO2 was not authorized to make a decision about credit, etc.
Apparently, no officid meetings were held between CBNRM and USAID between June and
December 1998. When amesting wasfinaly held in December 1998, perhaps 20 USAID saff
were present, each raising different issues, and many of the statements being made contradicted
what had been said by other USAID staff. CBNRM gtaff eft that meeting with no idea what
USAID wanted the program to do, because USAID obvioudy had no coherent strategy itself.

e USAID needs to establish a small 4-5 person steering committee to coordinate the
USAID postion and interactionswith CBNRM. This committee might consst of one
person each from SO1, SO2, AME, and the head office. All officid Mission positions
and regquests should be communicated through this steering committee, and CBNRM
positions and requests shoul b be communicated to thiscommittee. Committee members
should mest regularly with CBNRM program staff and be available to them to discuss
the work plan and other operational issues.
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CBNRM isdready addressing or facing many of theissuesthat will befaced by new democracy
and governance programs and new programs for smal scale enterprise and income generation.

CBNRM, SO1 and SO2 would al benefit from a forum in which issues can be raised in a
collaboretive environment, rather than an environment of evaluation and criticism.

e Itwould beuseful to organize aregular, or an occasiond, issues oriented forum in which
both experience and concepts could be discussed in acollegia environment.

1.7 CBNRM Operational Problems

CBNRM hashad anumber of operationa problemsover theyears, particularly inthefirst generation
CRs. In many cases, procedures have been improved based on the lessons learned in these first
generation CR experiences. Some of these problems were caused by program actions and others
were exogenous to the program. Some continue and need to be addressed.

16. CBNRM had adifficult problem managing expectationsin the 1% generation CRs. One of the
problems was the sous-prefet who introduced the programin one of the regions by announcing
that CBNRM was an 18 hillion FCFA program, and asking the local population if they knew
how much abillion was*®

The manner in which PRAswere implemented and presented to the population a so contributed
to these exaggerated expectations, paticularly in the 1% generation CRs.  PRA teams report
usng 7 or 8 of the PRA tools, but using only one tool in each of 7-8 different villages. No
individua village or group went through an entire PRA process of identifying problems and
potentiad solutions and sdlecting priorities among those problems and proposed solutions. Many
villagers surveyed did not even redlize that they had been involved in the process.

CBNRM changed the process in recent generation Sites. After training the NRMCs, the group
of about 30 NRMC members, CERP staff and consultants divided into 8-12 small (2-3 person)
teams and each team spent 8-10 daysin asingle location. These locations usudly conssted of
central villages or one site where people from severa |ocal villages met to participate. Withthis
many teams, there were severd Sites to aggregate to identify priority problems and potential
solutions in each zone, and then the zond resultsto aggregate to form the CR-level PRA results.

4 Invillage surveys, the impact assessment team heard stories of people taking sacksto program
meetings, because they could not imagine how a program was going to spend that much money without
just handing out large sums of cash.
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Frequently the 15 year LUMPsare dill too much of awish ligt of thingsthe population would like
to have done for them, rather than a careful consideration of what the local population would do
to take charge of itsown development, and the kinds of assistance that would be needed in order
for them to take charge. The PRA teams (often consisting of a marginaly trained NRMC
member and a consultant, who in some cases is a university student) were not able to facilitate
that deeper leve of involvement and conceptudization on the part of the population. But &t least
people remembered the experience, knew about the LUMP, and commented proudly upontheir
having participated in the identification of the problems and proposed solutions identified in the
LUMP. To facilitate a careful consderation on the part of the population requires strong
fadilitation/trainer skillsin addition to knowledge of the PRA process. The need for thisskill has
not been reflected inthe criteriaused for the sdlection of consultants participating inthe PRAsand
preparing the LUMPs, or part of thetraining program for NRM C members prior to participating
inthe PRAS.

In the ¥ generation CRs, the PRA teams compounded the problems of the population’s
expectations by scheduling the implementation of the entirewish list (intended to cover 15 years
of development activity) over a 3 year period, rather than identifying and scheduling only the
priority NRM activitieswhich the CBNRM program might fund over those 3years. Peoplewho
saw the LUMP, expected that the entirewish list would be implemented during the 3 year period
as scheduled in the LUMP, and that the entire thing would be financed by CBNRM. In recent
generations PRA teams appear to be more careful of what they schedule in the 3 year period,
and what they imply will be financed by the program.

Inrecent generations, CBNRM hasbegun to produce somefairly useful regiona plansat the CR
level which include a strong NRM/environmental component.  Although primarily focused on
common village lands with only limited attention to protected areas, the approach bears some
samilarities to Landscape Ecology. Given the progress in overcoming the problems CBNRM
origindly experienced, it haslearned somelessonswhich might be of interest to programsin other
countries, function in this domain.

o Fadlitaion/trainer Kkills should be included in the criteria for field level personnel used
by consultants in the implementation of the PRAs and preparation of the LUMPs and
included among the skill taught to NRMC members.

e It would be helpful if program representatives continued to do occasiona PRA type
activitiesat the village level to monitor program activities and changesin attitudes among
the population.

e Itwould bemutualy beneficid if an exchange could be organized between CBNRM and
programs in other countries responsible for regiond planning and landscape ecology.

17. During the FY 97 and FY 98 growing seasons, many of the reforestation activitiesreceived their
seedlings for planting a the very end of the rainy season. In severd cases, only a single rain
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18.

19.

followed the planting of the trees and most if not al were logt. Part of the problem may be
exogenous to CBNRM inthat some nurseriesgpparently target outplanting on National Tree Day
in early August, which is dready too late in the season to achieve good results. It looks like
CBNRM and the participants may face the same problem again in FY 99, given the delays
concerning the credit issue and the difficulty collecting the financid contributions for the sub-
projects.

In a number of cases, farmers involved in tree planting activities under the micro-redization
program reported that they were discouraged from using particular species or unable to do so
because the species were not available in the nurseries.

e CBNRM needsto develop acalendar of when nurseriesmust be started based on adate
for planting the seedlings early in the rainy season. | seedlings can not be delivered by
anappropriate (early rainy season) planting date, the activity should be postponed, rather
than wadting the time and the investment of the participants on an activity thet has little
chance of success.

e Nursery operators should be encouraged to provide a range of tree species to local
growers. The program should consider facilitating accessto seed from awider range of

Species.

CBNRM hasahighly-centralized decis on-making process, particularly with regard tothedesign
and approva of sub-projects. This tendency to meke most decisonsat theleve of thePMU is
at least in part dueto alack of confidence in the proxies (the NRMCs, CERPs and animators)
that the program works through at the CR level. In a number of cases this tendency is
demonstrated by the PMU assuming greater responsibility for direct ddivery of fidd services,
gpparently out of fear that it won't be handled correctly. The tendency to have PMU staff
involved in details of service delivery and most decisons is neither operationdly efficient nor
empowering in the long-term.

e The program needs to review the decision-making processes and determine where the
regpongibility for decisions can be delegated to partners and decentraized program
representatives.

e ThePMU should avoid assuming greater responsbility for direct delivery of fidd services
and should instead improve the CR-level technicd and participatory development

capacity.
Villagers, and evenpromoters, say in fied interviewsthat they do not know what to expect from
CBNRM, that they don'’t receive enough information, and what information they do receivefrom
the program and itsloca representatives often presentsmixed signas. Thiswasevident inthefact

that many villagersin the 1% generation CRs did not know that the program had changed from
the micro-realization approach to the sub-project approach. Even if aware of the sub-projects,
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many thought or at least hoped that they would il receive cash payments for surviving trees.
Many aso thought that they would have access to credit for the program activities planned for
the FY 99.

e CBNRM needs to make more information available to locd participantsin aform that
they can use and understand. Important program documents need to be made available
to participantsin loca languages, in both written and “spoken” form, i.e., recorded on
cassettes. Thisshould aso include program agreements, al contracts, descriptions of
important program initiatives and policy statements, summaries of interactions between
program representatives at different levels and the clients with whom they interact,
meeting minutes, etc.

% Under current law, contracts written in local languages may not be legaly
binding. In thiscaseit may be necessary to prepare contracts in both the local
languege and French with the understanding thet the French version will take
precedent over the local language version in the case of legd procedures.

e Ataminimum, such“spoken documents’ should be provided to the sub-committeesand
federations or associations. They in turn should be encouraged and provided the
equipment (tape recorder and cassettes) to provide Smilar documentation to their own
clientdle.

e The program should establish a participatory protocol for vidits to and interactionswith
collaborators. This protocol should relate to PMU visits to CR-levd stakeholders as
well asthe vigts of CR-level program representatives to the zone, sub-zone or village,
and include:

% A clear statement of the visit objectives;

% The relationship of this vist and objective to recent program activities and
processes and overal program objectives. PMU and CR level representatives
should consult the archives of the organization being visited to review the
processes to date, and how the current visit will further the objectives.

% Promoting discussion and analysis which helps the organization being visited to
find its own solutions, rather than imposing an answer from the outside; teke a
fecilitatorsrole.

% Record the visit in the organizations guest book and on tape if necessary.

20. On a closdly related issue, promoters and others involved with the program do not receive
aufficient financia records from program representatives to maintain transparent accounting and
financid records. One of CBNRM'’s successes is creating a system of trangparent accounting
and financid management a the NRMC levd. However, the program and its loca
representativesdo not gppear to provide promoterswith sufficient financial recordsthat they have
the possibility of maintaining trangparent accounting and financid management of their own.
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e CBNRM and its local representatives need to provide promoters and others more
accounting information and financid records, also in loca languages or arabic.

1.8 Conclusions and Recommendations
1.8.1 Participation and people-level impacts

1. Without access to credit to expand participation to include some critical mass, the bio-physica
outputs and people-level impacts of the sub-projects, will remain quite modest, particularly
relative to the Size and the populations of the CRs, eveniif dl of the sub-projects planned for the
life-of-the-program are successfully completed. If people-level impacts are wesk, the program
risks being rejected by stakeholders, as not meeting their needs and expectations. If the
stakeholders do not buy-in to and internalize the program’s NRM objectives, therewill belittle
sugtainable NRM impact. The positive achievements in governance, risk being disregarded or
repudiated because CBNRM did not respond to stakeholders overriding needs.

The sub-projects were designed without the participation of the promoters/federationswho are
intended to implement them and without other grassroots-level representatives such asthe zond
sub-committees. Thiswould appear to compromise the chancesthat the population or eventhe
organizations intended to implement the sub-projects will buy in to their objectives, without
which, there will be little sustainable impact.

Given these two issues, the sub-projects as presently congtituted, do not appear to be a
particularly effective means of achieving program objectives.

Recommendations;®

e CBNRM should take another look at sub-project designs, with the full participation of
the relevant sub-committees and federations/promoters.

e CBNRM should do amid-term evauation of the sub-project approach and its impact,
particularly in light of the non-accessability of credit to participants.

e CBNRM should explore linkages with programs that do focus their interventions and
interactions at the grassroots level, and can help provide people-level impacts, for
example, enterprise development programs such as those being formulated under SO1.

e CBNRM should consder developing some easy-access collaborative activities to
complement the participatory approach, increase people-level impacts, and alow some

% Recommendations will appear as bulleted items using the diamond bull et.
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“quick victories’ in which the popul ation regps some benefits from collaborating with the
program in the short-run.
e CBNRM shouldtest someof theserecommended approachesinthe 3™ generation CRs.

2. Kadd doesnot presently grow throughout the entire CBNRM intervention zone, and thereisno
one activity that will provide a “quick victory” or (porte d’ entrée) throughout the entire zone.
However, the Jig Jam protection scheme, the “ seeds for trees’” program, and training women to
construct improved cook stoves are the types of activities that promise to provide a *quick
victory” for programs like CBNRM, and potentidly greater people-level impact than the sub-
projects, at lower cost. TheNRMC, sub-committee and federation structurewould seemtolend
itsdf particularly wdl to the type of land use management activity which Jg Jam initiated in the
Fissd CR.

e CBNRM should consder developing some of thistype of “quick victory” activities as
complementary to, or subgtitutesfor, the present sub-project program, particularly inthe
39 generation Sites.

3. Basic agricultura services such as accessto: credit, agricultura inputs such as improved seeds
and fertilizer, trangportation, marketing and extension servicesare not generdly availabletorura
populaionsin Senegd. For CBNRM, accessto credit isthe maost obvious condition necessary
to endble its sub-project strategy to provide people-level impacts. Without these enabling
condition, the link between exploiting natura resources and increased private sector incomesis
tenuous, CBNRM will be impeded from making an important contribution to rurd incomes, and
it may have to change its Strategy as addressed above. USAID/Senegd must share the burden
of thisdeficiency, sncethe nationd Stuation existed at thetime of program design, and CBNRM
has attempted to work with USAID/Senega to address this problem.

e USAID and CBNRM may need to address changing the god level objective to
something that is more redigtic under existing conditions.

4. Thedecigontoinitidly focuson establishing and trainingtheNRM committees offersthe potentid
of influencing other locd inditutions and the manner in which they operate, particularly the Rura
Council. Nudging loca indtitutions towards more accountable, transparent and democratic
behaviors would be an important impact.

The impact assessment team would like to see CBNRM facilitate greater participation of the
lower levels of the representative Sructureswhichiit has created, specificaly the sub-committees
and federations. This strategy is necessary because the representative structure created by
CBNRM isunlikely to be perceived astruly representative of the populationif the portionsof that
Sructure closer to the grassrootslevel are denied participation. But theimpact assessment team
recognizes that CBNRM had to start somewhere, and it can only do so much at one time.
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Deveoping sustainable loca indtitutions to improve civil society is a long-term and difficult
Process.

e CBNRM should target the Rurd Council for training similar to that provided to the
NRMC members.

e CBNRM should not voluntarily disband the NRM Cs unlessthere is Sgnificant progress
onthe part of the Rura Councils, towards becoming more representative of the different
groups that make up civil society in the CR.

. Thedfective traning provided to the NRMCs has not trickled down to the sub-committee and
federation level. These organizations, which are respongble for actualy implementing the
project' s NRM and income-generating activities, have not received any capacity enhancement
to date (dthough some limited training is scheduled for FY 99). The sub-committees have the
advantage that they do not compete directly with the Rura Council, becausethey are organized
at the zond level. Onelikely long-term scenario after the CBNRM program ends would be for
the Rura Council and NRMC to merge, and the sub-committee to take over a number of the
NRMC tasks, at alevel one step closer to the population. All NRMC members are members
of sub-committees, al Rurd Council members are members of the sub-committee where they
reside, and many of the federation members are dso members of the sub-committees. A focus
on the sub-committee would cover most of the representative structure created by CBNRM.

e Sub-committee and federation members/promoters should aso beincluded in thetarget
for training Smilar to that provided to the NRMC members, to facilitate this larger role
In program activities.

e CBNRM should consider making the sub-committees, which include the NRMC and
Rural Council members, the primary target for program traininginthe 3" generation sites.

e CBNRM should expand the roles of the sub-committees and federations in the entire
range of program activities, and particularly, for example, in the planning and design of
sub-projects for their sub-zones. They should dso beincluded in thetarget for training
gmilar to that provided to the NRMC members, to facilitate this larger role in program
activities

e CBNRM should hold workshops that include the sub-committees and federations or
promoters responsible for implementing the activities to reconsider the sub-project
designs.

. CBNRM has very few activities and limited interaction directly with the grassroots leve (village
and population). Part of the reason for CBNRM not having more direct contact is the attempt
to work through representative structures (NRM Cs, sub-committees and federations) adapted
to the program strategy to scale-up the targeted leve of intervention, from the village to the CR.
One might be fairly confident that the structures were acceptable to the population if they had
devel oped from the ground up, through a grassroots, town meeting type, participatory process.
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The fact that they were conceived by outsiders and established in asomewhat top-down manner
raisesthe critical issue of whether they will be seen asrepresentative of the population in thelong
run. It dso raisestheissue of whether an organization like CBNRM, that lacks such grassroots
level interaction, isthe gppropriate indtitutiona base for facilitating the establishment (montage)
of those representative structures.

e |nthe short-and medium-term, CBNRM needs to focus more on the sub-committees
and federationswhich are at the base of the representative structurewhichit has created.

e  Sub-committees should be prepared for the role of hel ping the NRM C implement many
of itstasks at the zond leve, particulary pertaining to the roles of the SAV and GRN
CcOmMIsIons.

e Thedesign of zone and sub-zone leve activities should be done with the participation of
the direct representatives of those levels. Sub-committee and federations should be
directly involved in the design of the sub-projects that they will be responsible for
implementing. They should aso bemoredirectly involved in the entirerange of program
activities

. Promoters need to acquire the skills to manage service providers, including gaining experience
in the mechanics of bidding, developing and signing contracts. The practica experience and
confidence to handle such Stuations should be gained in collaboration with program
representatives.

e CBNRM needsto alow the federations/promoters a larger role in the procurement of
goods and services to dlow them to gain experience in negotiating with and managing
service providers.

. Most if not dl of the actors within the CBNRM program implementation structure face mgjor
problems of the distance and scae of their interactions. The PMU istrying to operate throughout
most of southern Senegal from asingle basein Dakar, and themgority of thetarget CRsare 500
kms or more from the base. In the larger CRs, with 100 villages or more scattered over
hundreds or even severa thousand square kilometers, thereisno way for the NRMC to get the
message out to al of those villages with the structure and resources available. CERPs face
problems smilar to the NRMCs, further complicated in most cases by the concentration of 2-4
target CRsin their zone of intervention. These problems of distance and scde, are after dl, one
of the primary reasons for decentrdization.

e Inthelong run:

% Programs like CBNRM require amore decentralized organizationd structure. The
program would be better served by a structure in which it had a very smdl 1-3
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person team in each region, or in close proximity to 1 or 2 clugters of target CRs,
where decisions could be made and support provided.

% CERPs should not be given responsbility to provide technical assstance to more
than two target CRs, until the program is dready well underway in those two.

In the short-run:

% CBNRM should expand theroles of the sub-committeesand federationsintheentire
range of program activities, and particularly, delegate some of the communications
and monitoring tasks to these lower levels of the representative structure.

% CBNRM and its CR leve representatives need to develop a transportation policy
which does not rely as heavily on the use of the CERP vehicle for accomplishing
NRMC, sub-committee and federation tasks.

9 Itisnearly impossible for the SAV and GRN commissions of the NRMCs to accomplish their
assgned tasks with the resources available, particularly in the large CRs.

CBNRM needs to decentraize a number of the tasks assigned to the NRMCs, and
work more directly with the sub-committees and federations. Structuring the sub-
committeesand empowering SAV and GRN commissionsat the sub-committeeleve will
not necessarily solve the problem, but will be an important step in the right direction.
Inthelarger CRsin particular, even SAV and GRN commissons a the zone level may
need access to trangportation to accomplish their tasks, evenif this means smply having
funds to rent a horse cart on afairly regular basis.

The sub-committees and federations need to be targeted in training activitiesto increase
their capacity to take on additiond respongibilities.

CBNRM needs to create tools to operationaize participatory development at the
grassroots leve, particularly through the sub-committees and federations. There are a
wide variety of toolswhich can be used to help non-literate popul ations understand and
master complicated project processes.

% The media section should expand its effortsto hel p provide some of these toolsand

training in their use.

10. Ancther important obstacle is the tendency to revert to traditiona, top-down directive
interaction, particularly when under pressure to implement activities over alarge scae within a
limted time frame. There is often little discusson in the meetings between program
representatives and the grassroots level population. Little information is provided on how a
particular action or request fits in the context of past activities, the LUMPs, or the priority
problems and congraints raised by the population during the PRA. As a consequence, most
villagers, and frequently even the promoters, have no idea how a particular action or request,
relates to the development priorities of the CR, zone or sub-zone.
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Most of the work done under CBNRM is implemented by proxies, the NRMCs, CERPS,
animators, and hired consultants. CBNRM has less control over these partners, than it would
have over program gtaff, and can primarily influence their attitudes and behavior through training
and terms of reference. Training aonemay not be sufficient to overcomelong-ingrained cultura
norms.

e CBNRM should establish a participatory protocol for visits to and interactions with
collaborators. This protocol should relate to PMU vists to CR-level stakeholders as
wdl asto vistsof the CR-level program representativesto the zone, sub-zoneor village,
and include:

% A clear statement of visit objectivesto al concerned stakeholders;

% The reationship of this visit and objective to recent program activities and
processes and overall program objectives. PMU and CR leve representatives
should consult the archives of the organization being visted to review the
processes to date, and how the current visit will further the objectives.

% Taking therole of afacilitator: promoting discussion and andysiswhich helpsthe
organization being vidted to find its own solutions, rather than imposing an
answer from the outside,

% Record the vigt in the organizations guest book and on tape if necessary.

e Adherence to such protocols should become part of the criteria for evauating the
performance of individua staff and program partners.

11. To date, CBNRM has avoided becoming too involved in some very important loca Stuetions
because of their political overtones. The most obvious case is that of the Pata Forest in the
Koldaregion. CBNRM can not avoid the politica issues and aso remain relevant to the needs
and preoccupations of the population.

e CBNRM should get involved in the Pata Forest issue and be an advocate before the
Forest Service and the Ministry of Environment and Protection of Nature for addressing
and finding a settlement of thisissue.

e CBNRM should use its media section to prepare an audio-visud documentary on the
gtuation in the Pata Forest for TV and radio diffusion.
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1.8.2 Program Design Problems

12. The CBNRM program was designed within the context of sructural adjustment and the

13.

government’ s disengagement from providing rura services. The lack of any provison to help
local populations obtain accessto credit seemsto beamgjor design flaw. Theprojectisunlikely
to achieve sgnificant increases in income for a critical mass of rurd resdentsin its absence. If
USAID/Senegd wants CBNRM and future related programs to have bio-physical and people-
level impact and increase incomes, it will haveto find some way to providethetarget population
withthe basi ¢ enabling conditions for productive and profitable agriculture activities, particularly
access to credit and other basic rurd services. Village groups/associations/coops with access
to credit and trained in functiond literacy (including numeracy) and financia management have
demondtrated the capacity to initiate the provison of some of these services in a profitable
manner.>!

e USAID programming needs to consider structurd adjustment and its impact on the
exigence of enabling conditions for income generating activities, particularly inthe rural
Ssector.

e Inthemeantime, USAID needsto explorewaysto makebasic rura services, particularly
credit, available to populations targeted by programs like CBNRM if it wants these
programs to succeed in developing people-level impacts, and increase rurd income.

e USAID programming should explore the synergies between SO1 and SO2 type
programs, and the ability of rura/village coops to provide basic rural services.

The falure to recognize that credit would be necessary in the program design is closely related
to the acceptance of the matching grant approach as both the incentive and the meansto finance
NRM activities. The SRP Fina Evauation report concluded that the matching grant approach
was not appropriate for the CBNRM CR program, and recommended that it not be used by
CBNRM inthat context. It would seem that the prognosis of the SRP Fina Evauation team has
been largely born out by the CBNRM experience with the micro-redization activities. It does
not appear that the matching grants will be any more successful in ddlivering bio-physicd and
people-level impact to a critical mass of villagers in the context of the sub-project approach.

The use of avery narrow definition of NRM practices has hindered CBNRM from addressing
many of the problems and potentid solutions developed in the LUMPs. This narrow definition
results from the need to identify which interventions would receive subsidies under the matching
grant program, and in which therationae for subsdies was to provide the rura population an
incentive to adapt practices which were not profitable in the short-term. Thusthe design on one
hand ingsts that CBNRM follow a participatory process to develop LUMPS, and on the other
hand, places CBNRM in a position from which it is difficult to respond to the demand-driven

L Primarily in the Africare/ KAED program.
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priorities which are identified in those plans. Divorcing NRM practices from the income-
generating activities dissociates the NRM practices from the red priorities of the target
population. It also gppears that the matching grant system is biased againgt low cost practices
likenatura regeneration, becausethereisessentialy no materia and equipment cost to subsidize.

e Greater digtinction should be drawn between activities which focus on public goods, and
those intended to primarily benefit individuas and smdl groups.

e Future programs should not use the matching grant approach for activities which target
individuas, unlessthe program can be expanded to accommodate al householdswilling
to participate.

e The digtinction between NRM and income-generating practices should largely be
eiminated for activities which target either individuas or smdl loca groups. Limited
progress can be expected on the NRM front if their is no support for the income-
generating activities which the NRM activities should be supporting.

e Thematching grant approach should be largely redtricted to promoating activities which
focus on public goods.

e NRM activities for rura producers should be viewed largdly in the context of enhancing
or maintaining income streams from income generating activities.

e CBNRM should experiment this new approach in its 3¢ generation CRs, where field
interventions have not yet begun.

14. The structure of the CBNRM PMU is at odds with the intended purpose of the program.
Although CBNRM is intended to operationdize the government’ s decentraization strategy, it is
designed as a totally centraized organization. It has one office in Dakar, and no regiond
representation, even thought dl of the target CRs are in other regions, and the mgjority are 500
kms or moredistant. CBNRM hasdifficulty modeling adecentraized, bottom-up, participatory
approach, givenitsown centralized sructure and itsinditutiona location under the tutelage of the
Forest Service, which dthough trying to change, remainssomewnhat hierarchica and authoritarian
in nature.

Furthermore, the centrdized structureisimpracticd, given that themgority of target CRsare 500
km or more from the program officein Dakar. Many of the programs operationa problemsare
related to this structure and the distances between the program office and the intervention Sites.
Incaseswherean unplanned action must betaken quickly by the PMU taff tofacilitate program
implementation, the number of CRs and the distances between them smply overwhelm the

program.

e Inthelong run, future programs should have a decentraized structure, and to the extent
possible, be associated with aless hierarchical and authoritarian ingtitution.

e A dngleregiond base in the Tambacounda area might help to sgnificantly reduce some
of the operationd problems related to target areas near Tambacounda, Bake,
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Kedougou, and Kolda. However, such a solution is gill far from modeding
decentraization. Establishing asmal CBNRM staff team for each region, or perhapsto
be responsible for two clusters of target CRs, would help improve the timeliness of
program decison-making.

e The program needs to review the decision-making processes and determine where the
respons bility for decisions can be decentraized.

e ThePMU should avoid assuming greater responsbility for direct delivery of fidd services
and should instead improve the CR-level technicd and participatory development

capacity.
1.8.3 CBNRM Réationship to USAID/Senegal

15. Theinterna restructuring of USAID/Senega seemsto have destroyed any sensefo managing the
CBNRM program for success.

e USAID needs to establish a smal 4-5 person steering committee to coordinate the
USAID paosition and interactions with CBNRM. This committee might consist of one
person each from SO1, SO2, AME, and the head office. All officid Misson postions
and requests should be communicated through this steering committee, and CBNRM
postionsand requests to this committee. Committee members should meset regularly
withCBNRM program staff and be available to them to discussthe work plan and other
operationd issues.

e |t would be useful to organize aregular, or an occasiond issues oriented forum in which
both experience and concepts could be discussed in acollegia environment.

1.84 CBNRM Operational Problems

16. CBNRM has not aways succeeded in managing unrealistic expectations of theloca population.
The manner in which the PRAs and LUMPs were done in the 1% generation sites contributed to
these unredistic expectations. The process has improved in later generations, but the
management of expectations gtill needs improving. There is still a concern that the 15 year
LUMPisbased onawish lig of everything the participantswould like to have donefor them, and
not a careful consideration of what the local population would do to take charge of its own
development, and the kinds of ass stance that would be needed in order for them to take charge.
To accomplish this careful consderation requires that the PRA team have srong
facilitation/trainer skillsin addition to knowledge of the PRA process. The need for thisskill has
not been reflected inthe criteriaused for the sdlection of consultantsparticipating inthe PRAsand
preparing the LUMPs, or part of thetraining program for NRM C members prior to participating
inthe PRAS.
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Inrecent generations, CBNRM has begun to produce somefairly useful regiond plansat the CR level
which include a strong NRM/environmental component. Although primarily focused on common
village lands with only limited atention to protected areas, the approach bears some samilarities to
Landscape Ecology. Given the progress in overcoming the problems CBNRM origindly
experienced, it has learned some lessons which might be of interest to programs in other countries,
function in this domain.

17.

18.

e Fadilitation/trainer kills should be included in the criteriafor fied level personnd used
by consultants in the implementation of the PRAs and preparation of the LUMPs and
included among the skill taught to NRMC members.

e It would be helpful if program representatives continued to do occasona PRA type
activities at the village level to monitor program activities and changesin atitudesamong
the population.

e Itwould bemutualy beneficid if an exchange could be organized between CBNRM and
programs in other countries responsible for regiona planning and landscape ecology.

During the FY 97 and FY 98 growing seasons, anumber of the reforestation activities recelved
their seedlingsfor planting a the very end of therainy season. In severd cases, only asinglerain
followed the planting of thetreesand mogt if not al werelogt. It lookslike the same problem may
aiseaganin FY 99, given the ddays concerning the credit issue and the difficulty collecting the
financid contributions for the sub-projects.

e CBNRM needsto develop acaendar of when nurseriesmust be started based on adate
for planting the seedlings early in the rainy season. If seedlings can not be ddlivered by
anagppropriate (early rainy season) planting date, the activity should be postponed, rather
than wasting the time and the investiment of the participants on an activity thet haslittle
chance of success.

e Nursery operators should be encouraged to provide a range of tree species to loca
growers. The program should consider facilitating access to seed from awider range of

Species.

CBNRM hasahighly-centralized decison-making process, particularly with regard to thedesign
and approval of sub-projects. This tendency to make most decisonsat thelevd of thePMU is
at least in part dueto alack of confidence in the proxies (the NRMCs, CERPs and animators)
that the program works through at the CR level. In a number of cases this tendency is
demongtrated by the PMU assuming greater responsibility for direct ddivery of fidd services,
apparently out of fear that it won't be handled correctly. The tendency to have PMU gtaff
involved in details of service delivery and most decisons is neither operationdly efficient nor
empowering in the long-term.
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The program needs to review the decision-making processes and determine where the
responsbility for decisons can be delegated to partners and loca program
representatives.

The PMU should avoid assuming grester responsibility for direct delivery of field services
and should ingtead improve the CR-level technica and participatory development

capacity.

19. Villagers, and even promoters, say infied interviewsthat they do not know what to expect from
CBNRM, that they don't receive enough informetion, and what information they do receivefrom
the program and its locdl representatives often presents mixed sgnds.

CBNRM needs to make more information available to loca participants in aform that
they can use and understand. Important program documents need to be made available
to participantsin local languages, in both written and “spoken form”, i.e., recorded on
cassettes. This should aso include program agreements, al contracts, descriptions of
important program initiatives and policy statements, summaries of interactions between
program representatives at different levels and the clients with whom they interact,
meseting minutes, etc.

% Under current law, contracts written in locd languages may not be legdly
binding. In thiscaseit may be necessary to prepare contracts in both the local
language and French with the undergtanding that the French verson will teke
precedent over the local language verson in the case of legd procedures.

At aminimum, such “spoken documents’ should be provided to the sub-committeesand

federations or associations. They in turn should be encouraged and provided the

equipment (tape recorder and cassettes) to provide smilar documentation to their own
dientde.

The program should establish a participatory protocol for visitsto and interactions with

collaborators. This protocol should relate to PMU visits to CR-level stakeholders as

well asthe vidts of CR-level program representatives to the zone, sub-zone or village.

20. On a closdly related issue, promoters and others involved with the program do not receive
sufficient financid records from program representatives to maintain trangparent accounting and
financid records.

CBNRM and itslocal representatives need to provide promoters and otherswith more
complete accounting informationand financid records, alsoin local languages or arabic.
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1.0 Introduction

This report will focus upon an analysis of the implementation strategies of four USAID/Senegd-
financed natura resource management (NRM) projects (Rodde, Winrock's OFPEP, KAED, and
CBNRM) in order to determine if the projects used a participatory approach and if each project's
gpproach will engender or discourage sustainable benefitsin Senegd's rurd sector.

Thefindings, conclusons, and recommendations found in this report are meant to complement the
findings and analysis provided by other team members of the Impact Assessment team. Assuchthe
report assumes that the reader is dready familiar with each project’ background (L OP, objectives,
financing, etc.) and leaves an analyss of technique details to other team members.

The bulk of this report will be devoted to an analysis of the on-going CBNRM project as per the
Misson's request and since it isthe only project currently in operation.

1.1 M ethodology

the PRA/RRA team visited atotd of 22 project Sites(villages, zones, or CRs) whered| four projects
intervened during the course of the four-week assgnment. The team visited two Rodade NRBAR
stes; two Winrock NRBAR dites; seven KAED sites; and 11 CBNRM dSites,

The PRA/RRA team developed two primary information gathering toolsfor itswork. Thefirst was
a preference matrix in which village-level stakeholders listed al the NRM practices they have
undertaken (with the project, with other projects, independently); to list the benefits and congtraints
of each technology; and to rank their preferences for adoption of these technologies. The objective
of this checklist wasto develop an informa gppreciation of stakeholders KAP regarding NRM and
to begin andytica discussons with stakeholders concerning project interventions in the village and
the impact these interventions have had on their lives. The PRA/RRA team divided themsdvesinto
three sub-teams while in the villages: one sub-team would build the matrix with men; one sub-team
would build the matrix with women; and athird sub-team would wak around thevillageterroir with
stakeholders and visit areas where NRM activities had been undertaken. The team would
reassemble after each day'svisit(s) to share, record, and andyze the day's findings and to determine
new lines of inquiry for subsequent vists.

The author interviewed CBNRM project stakeholders in three Communaute Rurales (CR) to

conduct interviews using a detailed checklist. Two other team members used the same interview
checklist aswell asaparticipation matrix devel oped by theauthor tointerview CBNRM stakeholders
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in three different CR.  Their findings provided the basis for the author's conclusions concerning
CBNRM's positive trend towardsimproved implementation in thelater generation CRs. The author
interviewed Project Management Unit (PMU) staff in Dakar on two occasions.

1.2 Philosophy

The team used the gppreciative inquiry gpproach to gathering information when working with project
stakeholders. The team met withthe various groups of informantsin order to "catch someonedoing
something right” by working with them to determine which aspects of the projects were successful
and should be used by USAID when they design new projects. Once informants had exhausted
discussions about the best aspects of a given project, the team entered into an analysis of how the
project might improve its philosophy, gpproach, and implementation plan in the future,

1.3 Organization

This report is divided into nine sections starting with thisintroduction. The second section discusses
why participation is essentid to sustainable development and offers an operationd definition of the
participatory gpproach to rural development to which project'sshould aspire. Thethird through sixth
sections analyze the four NRM projects under review. The seventh and eighth sections focus on
concdusons and recommendations for the CBNRM project. The find section presents overdl
conclusions and recommendations concerning USAID NRM project impacts.
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2.0 Participation as an Implementation Strategy

2.1 Rationalefor Viewing Participation asa M eansto Engender Sustainable
Impacts

Participatory approaches are generdly accepted as being the most effective means for projects to
redize sustainableimpactsinthe NRM sector inthe Sahel. However, itisappropriate hereto review
why this author argues that using a participatory gpproach in a project setting is the most effective
means to ensure sustainable devdlopment. The following are the assumptions which underpin dl
subsequent analyses and recommendations.

Projectswhich engagein participatory processesend up being both entrepreneuria and empowering.

2.2 Participatory Projects are Entrepreneurial

Participatory projects are entrepreneuria becausethey effectively identify and meet their cusomers
needsin atimely manner. Projects using participatory approaches ensure that the project is, andis
perceived by its beneficiaries, to be:

relevant,

feasible,

appropriate, and

in beneficiaries red, and fdt, short, medium, and long term interest.

Participatory approaches assure that project interventions will respond to rural producers™ needs
as opposed to project and/or government agency needs. This point can not be over-emphasized
since mogt "top-down" NRM projects tended in the past (and most till do) to impose activities at
the village levd that were ether irrdlevant, inappropriate, or even in direct contradiction to rura
producers interests.

2.3 Participatory Projects are Empowering

Projects using the participatory gpproach help rura producersto do some or dl of the following:

e andyze their current Situation to develop an awareness of the causes and consequences of the
current environmentd stuation,

52 Theterm rural producer is used here to include both sedentary agro-pastoralists and nomadic herders.
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examine possible solutions to problems identified by the rura producers,

develop drategies for implementing the best solutions to identified solutions which are
technically appropriate, financidly replicable, and socidly acceptable,

develop the skills and confidence necessary to manage awide variety of activitiesdesigned to
resolve identified problems,

organize themsalves when necessary in order to represent rura producers interests and
mohilize resources when interacting with other actors (government, projects, financia
ingtitutions, other rura producer groups),

implement activities designed by rura producers with technical assstance from outside
agencies,

replicate the devel opment cycle and continue the development process after the project's end.

Partici patory projectspromoteempowerment intheNRM domain by creating theenabling conditions
which will leed to the followin:

rural producer-initiated NRM activities which will generate short- to medium-term economic

benfits first and foremost though most activities will have long-term positive NRM consequences
about which rura producers are aware and which they appreciate.

a proliferation of small-scae rura producer-initiated NRM activities which are replicable on
abroad scae with minimal recourse to outside technical assistance and financid resources.
rurd producers adopt NRM practices which help increase production and have important
consarvation benefits, are risk-spreading, and low-cost, and are replicable given their
management and labor condraints,

functioning, decentralized, decison-making bodies which are capable of aggregating and
aticulating rura producers interests and organizing activities to resolve identified NRM
problems.

the ability, confidence, and legd right to seek funding support from financid inditutions.
increased rura producer demand for gppropriate NRM information and technical assistance
provided by projects, government agents, and (eventualy) private sector service providers.
rurd producer-led experimentation with NRM activities which lead to innovative NRM
techniques which are eadly transferable.

increased contact between rura producers to discuss NRM issues with peer-led technical
trandfer (oread effect) gaining in prominence.
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2.4 An Operational Definition of Participatory NRM Projects

The table below presents an operationd definition of participation based upon the mgor tasks
performed during a typicd project cycle of an model participatory project that is both optimally
entrepreneuria and optimally empowering. The ODP table is adapted from responsbility matrices
that are used to determine where decision-making power for, influence over, and gppreciation of,
gpecific tasks is found within formal organizations (private and public sector). Such responsbility
matrices provide interested parties with a quick sngp shot perspective of where decision-making
power isfound.

This operationa definition of participation (ODP) table is adapted from similar tables used to help
darify mgor stakeholders rolesand respongbilitiesin participatory NRM projectsinNiger. Thefirst
ODP table was developed at a regiond conference by stakeholders from the village-level through
national level or arural producer-centered NRM project in Niger for which the author worked. A
second iteration of the ODP table was developed by ateam of which the author was a member to
summarize the lessons learned during an assgnment in which the author had the opportunity to visit
eight participatory NRM projectsin Niger.

The ODP crestes a vision of rura producers who are involved in, and who eventualy become
regpongible for, al major tasksrequired to achieve sustainable NRM at avillage (and aterroir) leve.
Thisvisonis based upon the author's operational experience in Niger, but more importantly, upon
the experiences of acadre of smilar projectsthroughout the Sahel in which rura producers assumed
full respongbility for long-term land use planning and for al the activities required to implement the
plans.

The third iteration of the ODP table has been adapted to meet two specific needs for this anayss.
First, the table was adapted to reflect the unique challenge faced by CBNRM gteff as they attempt
to scale-up the impacts of the traditiona village-based participatory Gestion de Terroir NRM
project by focusing itsintervention at the Communaute Ruraleleve rather thanthevillageleve. As
such, the table includes two planning stages to better reflect how projects such as CBNRM can
promote sustainable development through participatory NRM activities (see discusson in Section 6
for more details). Second, the table was adjusted dightly from project to project to reflect the
various projects major tasks.

The author used CBNRM'smgjor taskswhen devel oping the model ODPtowhichtheother projects
will be compared snce CBNRM s the only project gill being implemented and is the mgor focus
of this report.

The project's mgor actors are listed horizontally. The reader will note that the fourth column from

the left "NRMC" is adso specific to the CBNRM project and denotes the Conseil Rural (CR) leve
Natural Resource Management Committees which were brought into existence a the project's

Gr: 208



behest. The author included this stakeholder group in the "modd" table, even though an equivaent
can not be found in other project settings, because it is an innovative inditution which merits being
held up for consideration asamodd for other projects.

There arefive levels (or gradations thereof) to characterize specific stakeholder'sinvolvement in (or
respongbility for) a specific task in the project cycle. The terms used to denote the differing levels
of involvement have the same meaning as used in everyday language with the exception of
"Appreciate’. "Appreciate’ indicates that the stakeholder has the right to be kept aware of how a
task is proceeding but can not influence nor control itsoutcome. If two stakeholders share ™ Control ™
then they are required to collaborate before decison can be acted upon. In case of conflict, the
stakeholder who is higher in the hierarchy will prevail though a a high cost to that stakeholder.

Thefallowing example drawn from the table il lustrates how the reader can interpret the ODP tables.

"Training"

® the promoter has "Control" in that, as a group, promoters would indicate the subject matter to be
covered; timing; and other logigtica details which would impact the training program's relevance
and accessibility. Under thisided approach, promoters would (eventudly) assume responghility
for theentire contracting process (devel op Scopesof Work; let bids; select serviceproviders, draw
up contracts, monitor and evaluate training quaity; payment for services) so that such activities
could continue after the project'send. Experience throughout the Sahel provesthat promoterscan
measter dl the above tasks.

o the rural producers, NRMC, GOS, and Project Staff have "Influence" because each group would
provide input concerning examples of other training programs which have been successful in other
contexts, effective training service providers, and would mentor promoters as they assume
increasingly grester responghility for the process.

Decison-making power must rest as much as possible with promoters since they are the primary
clients to whom the project must respond if it isto effect change in NRM practiceson asustainable
basis beyond the project's life®.

The Modd ODP showsapreponderanceof "Control” resting with therura promoter and "I nfluence”
and "Appreciation” being reserved for government officials and project personnel. The body of
evidence from participatory rurd development projects worldwide has proven that rura producers

%8 This point will be further expanded upon when discussing the CBNRM project given that project's
innovative approach to targeting CR-level organizations to act as intermediaries with the rural population
they represent.
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canfulfill the role described for them in the ODP and that the resulting planning and activitiesare more
multi-layered, appropriate, and innovative than could be developed by project staff.

A review of thetable showsthat model participatory project personnd (their agents and government
technica services) are not passive. The preponderance of "Influence’ and the occasiona " Control”
ranking illugtrate that it is incumbent upon project Saff and other technical assistance agentsto fulfill
their role as change agentsin order to encourage rural producersto experiment with new approaches
and technologies.

On a poditive note, it is incumbent upon technica staff to determine where other projects and
programs have devel oped promising activitieswhich deserveto bereplicated within the project zone.
Thus, projects such as the Jig-Jam initiative described below should be andyzed and promoted by
project gaff to stakeholders as an example of what is possible in the rural development sector.

On a more preventive note, it is incumbent upon technicad staff to prevent rura producers from
undertaking activities which the technical staff know to be counter-productive. Thus, for example
technica staff cannat, in the name of using a participatory approach, dlow rurd producersto plant
aspecific tree gpecies which are ingppropriate for (or will yield results counter to) the objective for
whichit is planted. Once again, participatory projects seek smply to redress the imbaance which
occurred in Top-Down projectsin which rura producers had no say whatsoever in project planning
and implementation -- they do not seek to remove nullify the role of experts.

Thus, to continue with the training example above, project saff can easily anticipate and plan for
meany of the training topics which promoters (and the NRMC) will demand during the course of the
project. However, the project should not propose aready-madelist of training topicswith atendant
schedule and service providers to project beneficiaries before the need for such servicesisfelt, and
demanded by, beneficiaries.

If necessary, and to avoid becoming passive, project personne can initiate one or two training
programs which can "jump sart” rura producers demand for training. Project staff must aways
stress that project-initiated training programs have been initiated in response to rural producer
expressed needs (usualy captured in project-level planning documents such as Land-Use
Management Plans- LUMP). However, to provide more than one or two project-initiated training
sessions would beto take ownership of thetraining programsaway from the beneficiariesand would
reduce participants to the role of passive recipients of aproject's largesse’ s -- which would reduce
the program's ultimate effectiveness.

Each stakeholder group has experience, expertise, and a perspective which it must bring to the
project implementation process. Rural producers areloca experts who have extensive knowledge
of the loca milieu and mores. Change agents (project representatives, government officias) have
access to information and innovations on a region-wide basis. The project's (and other change
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agents) respongbility isto bring new information and innovations to the attention of rural producers
and present it in such away that rurd producers can use their newly improved andytica skillsto
determine the appropriateness of such information and innovations for their needs.

All following discussions concerning the participatory nature and the effectiveness of the projects
under review inthisreport will refer to the ODP table and the characteristics of anided participatory
projects. The author will:

e compare the model ODP (of afully participatory NRM project) to the approach used by the
four different projects;

e discusstheimpactsthat the differences between the projects approaches and the model ODP
have had in terms of project effectiveness, and

e draw lessons and make recommendations concerning project impacts and sustainability for
USAID.

In each ingtance, the author will summarize findings about the participatory nature of each project in
an ODP table of the project since dl projects claimed to be participatory (or include participatory
elements) in their approach. However, the four projects represent three distinct gpproaches and
philosophy which must be accounted for in their analysis.
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Operational Definition of Participation - The Mode
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4.

Monitoring Activities
Other

Traning

Environmental Monitoring

Rura

Prom
oter

O N O~ oO0O~-0~-0~-0~

O~—00

N

G11: 212

Other
Rural
Produ
cers
I/IC
I/IC
I/IC
I/IC

I/C

-> - > >

NR
MC

I/C

I/C

@] —0OX»

Gov
en-
ment

@] —0OX»

I/A

I/C



Evduation of overdl project C I C C C
activities

Redations with exterior (outsde C C Cl I C
project - financid etc.)

Thefirg two projects; Rodale and Winrock could be characterized as action-research activitiesin
which project staff tried to introduce new technologies generated by ISRA and adapted by the
project into the village milieu. The primary line of inquiry concerning these projects will be to
determine whether the projects were entrepreneuria ---i.e. did the "packages' being promoted
respond to villagers felt needs in generd and were attempts made to incorporate specific villager
needs into project activities?

The third project's, KAED, approach and level of intervention reflect standard terroir based
interventions which smplifies an analysis of the project usng the ODP ingrument. Thefina project
CBNRM, must be andyzed in terms of whether it is possible, and whether it has "scded up” the
benefits of the participatory NRM approach to the CR level. Projects such as CBNRM will have
to use arepresentative, as opposed to adirect, approach to introducing sustainable NRM practices
to rura producers and the primary line of inquiry in this report will beto ascertain if this gpproachis
feasblein generd and whether it is being achieved in the context of this project.

In the case of the CBNRM project, the author will use severd ODP tablesto summarize hisfindings
concerning the project's approach as experienced by rura producers (the author will use the terms
"promoter” and "villager" henceforth); NRMC members, CERP team members. The ODP table
summarizing the project approach from the PMU perspective wasfilled out by representatives of the
PMU gteff.

2.5  An Example of a Successful Community-Based Proj ect

Before continuing, the author would like to present an example of a successful community-based
NRM activity which reflects the ODP table and whose benefitswill be sustainable beyond thelife of

the party.

Jg-Jamisalocd association dedicated to rurd development in the Fissd Rurd Community (CR) in
the Mbour region. The association has been in existence since 1974 and has funding support from
Oxfam for avariety of activitiesit has undertaken.

Jg-Jamcompleted areforestation project in 1994 whichwasnot successful. Jg-Jam staff conducted
aneeds andysswith loca rurd producers. Ther findings included the following:
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there was agenera awareness of the causes and consequences of environmental degradation,
rural producers wanted to do something to improve soil fertility,

traditiona reforestation approaches were not appreciated by villagers, and

protection of natura regeneration, especially kadds, seemed feasible.

Jg-Jam, in collaboration with village associations, hel ped organizeavillage-leve protection of naturdl
regeneration scheme. Jig-Jam helped created an auxiliary force of "forest guards' to whom the
Forest Service has ceded theright to levy finesfor illegd cutting of kadds. Therearenow "auxiliaries
in 31 villages who are paid 2,500 CFA monthly. The size and importance of fines increases from
3,000 CFA to 30,000 CFA with auxiliaries remanding severa people to the Forest Service for jall
sentences in Mbour for three months. In addition, Jg-Jam used itsrurd radio system to broadcast
informeation about how kadds wereto be protected by the villagesand why thelocal associationsfelt
the need to undertake this operation.

Informants indicate that their efforts have not only led to a strong regeneration of kadds but that the
CR of Fisse has more rain because of the kadds. Whereas the first claim was verified and the
second one could not be, it isimportant to note that local people were now linking the presence of
trees in their area with posgitive environmental impacts which is a refreshing change from the usua
onerous task of having to interview rura producers about the negative impacts on their lives brought
on by the absence of trees.

Results from an annud investment of $1,860°* over afour year period include:

e avishle increase of kadds at the CR leved in Fissdl with attendant increased agricultura
productivity in 31 villages,

e improved links between rura producers and the Forestry Service with the latter becoming
viewed as a partner in development,
decentraized governance in action with benefits accruing to rurd producers, and

e aNRM successwhich isentirely dueto loca-leve efforts.

The activity has many of the characterigtics of a participatory NRM intervention as planned by rurd
producers for rura producers. Assuchitis:

low-cog,

low-risk (no opportunity costs),

promotes food security,

based on rura producers priorities,

technically and operationdly feasible given rura producers condrants.

g

Which islessthan the investment required for a one hectare mono-culture woodlot.
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Every activity has unintended consequences. The kadd protection activity in Fissdl has negatively
impacted women who have had a harder time collecting firewood because fewer branches are cut.
However, because of the improved relations with the Forestry Service, women believe that the
Forest Service should help them by organizing firewood collection trips.

The women's idea demongtrates the medium and long-term benefits which can accrue from a
participatory activity. Whereas most rura producers prefer to avoid contact with the Forestry

Servicein order to avoid being fined, womeninthe Fissel areaare contempl ating requesting customer

sarvice from the Forest Service to help mitigate an on-going problem. The women are beginning to

evolve from being policy endurersto policy influencerswhichisacrucid first step towardsimproved

grass-roots democracy and governance.

One of the primary responsibilities of project and donor organization personnel isto find and andyze
examples of successsuch asJig-Jamto determineif they arereplicable. If such projectsare deemed
worthy of emulation, project personnel and donor staff should promote replicating such projects
through visitsto the project area.
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3.0 Rodale NRBAR Acitivities

Operational Definition of Participation - Rodale

C- Control (Pouvoir de Decison)
| - Influence/Appui
A- Appreciation
N - None (neant)
NA - Not gpplicable
Major Tasksin Project Cycle Rura Othe Facil Gov
I r i- ern-
Pro Rura tator ment
mote I (ISR
r Prod A)
ucer
S
1. Planning- Project Leve
Problem Identification N N I C
Andysis of solutions N N I C
Long-term planning/LUMP N N I C
Sdection of Activities N N N C
Development of "Cahiers de NA NA NA NA
Charge"
Preparation/Submission  of N NA NA NA
Proposals A
2. Planning - Activity L evel
Problem Identification A A I C
Examining Alternative Courses of A A I C
Action
Preparation/Submission  of N NA NA NA
Proposals A
Selecting proposas N NA NA NA
A
3.  Implementation
Letting Contracts N NA NA NA
A
Labor I/C I/C I/C A
Technicd Assstance A A I/C C
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Managing Activities (Sub- All All C A I/C

Project)
Monitoring Activities A A I/IC C C
4. Other
Traning I I I NA C
Environmental Monitoring N NA NA NA NA
A
Evdudion of overdl project N N N N C
activities
Reations with exterior (outside N N C

project - financia etc.)

3.1 Aspects of the Project Approach Which Promoted Participation and
Sustainability:

N.B. Theteam focused onaminor portion of Rodaes activitieslinked to NRBAR testing during the
course of thisassgnment. The team did not vidt nor andyze Rodae's more basic program which
focus on women's activities in generd and women's gardening activities and organic gardening in
particular. The narrow testing under NRBAR which is the focus of the team's andlyss is not
representative of Rodae's wider program and the comments found below should not be construed
as such.

The following are the mgjor points concerning the impact of Rodal €'s approach (under the auspices
of NRBAR) had on the degree of participation enjoyed by the rura producers and the project's
sudtainability.

e the project conducted village-level varietd tests which project facilitators used to analyze and
promote new idess,

e theproject recruited facilitators from the participant villageswho generdly remainin thevillage
after the project’ send and who have continued to work as achange agent in the village stting.

3.2 Aspects of the Project Approach Which Limited Participation & Will
Mitigate Sustainability

e promotion of innovations that are not financialy feasible for villagers.
e promotion of innovations that are not logidicaly sustainable for villagers.
e promotion of project interests to the virtual excluson of villager interests.
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3.3 Conclusions

e Theproject was minimaly entrepreneurid since the technologica package was developed at
the project level and extended to villagers without true input from villagers a any point in the
project planning process.

e The project was minimaly empowering to villagers as a whole though, outsde of providing
training in the technologica package, the project did not concern itsalf with most aspects of
involving villagers in most phases of the project cycle.

e Themost important positive impact of the project on the village visited by the team was the
support provided by the project to the village facilitator. An unintended consequence of the
project's support of the facilitator is that he was dected to the CR which can now benefit from
having a project-trained member.

e Theteam noticed little spread effect of project-introduced innovations in the villages visited.
Project activitieswerelisted asthelowest priority NRM activity by villagersinthevillagewhere
the team requested that informants cregte a Preference Matrix for the team (see Matrix below
for example).

e The villagers requested assistance from the project to assst with on-going NRM ectivities.
According to villagers, the project declined villagers request for collaborative assistance
because the activities lay outside the project's prescribed activities.

e Theproject team used the PRA to ostensibly determine villager needs. Thisauthor questions
the Sncerity of the team’s commitment to collaborating with villagersto andyze villager needs
and develop activities to meet those needs since:

% the PRA''s finding coincided with the project's pre-determined activities,

% villagers did not mention the PRA during interviews with the team,

% there wasllittle spread effect of project-introduced innovations because they were
not very appropriate, and

% project innovations were ranked as least important by villagers during the team’s
vist.

3.4 Discussion

The Rodale NRBAR approach should not be evaluated in terms of a fully participatory project
becauseitsobjectivesaredifferent. However, itislegitimateto andyzethe project’ simpact interms
of the degreeto which it was entrepreneurid -- did the project seek to identify and then meet villager
needs?

The Project Leve planning processtook place beforethe arriving in the village. The project did not
intend to develop village-level capacity. The project was designed to field-test technologica
packages including the introduction of cement compost pits and improved seed varieties. Any
discussion of empowerment is therefore only margindly pertinent to evaluating the project (even
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thoughthe project did useaPRA processto create asemblance of participation as discussed bel ow).

A discussion of the project'sentrepreneuria natureisappropriate. Thetechnologiesbeing promoted
by the project do not appear to be financidly and logigticaly feasible (according to informants) and
therefore are not replicable. The effortsto promote compost pits were not successful (there wasno
spread effect) because of the pits prohibitive costs (30,000 CFA according to informants). The
promotion of improved seed varietiesis not logigticaly replicable since villagers do not have reedy
access to these varieties,

Thus, the Rodde NRBAR project was only tangentidly relevant to the villagers interviewed by the
team because the packages being promoted were ingppropriate. |f the project had actualy included
villager input & some point in the "andysis of solutions' component of Project Planning, it would have
devel oped less costly compogt pits (surface composting; use of Guiera senegalensis, etc.)

Preferential M atrices as developed by men and women infor mants
(Village of Ndoff)

Men - Benefits
Techniqu (Prioritiz
e ed left to
(Prioritiz right)
ed)
Broadcas Reduces Increases Improves Reduces
ting eroson productivi the soil wind
Househol ty (30% eroson
d manure esimate)
"Parcage’ Reduces Increases Improves Reduces Energy
(herdson eroson productivi the soil wind source
fields) ty (30% eroson
esimate)
Feed for Housng Materid
Protectio animds meaterid for
n of composti
Natural ng
Regenerat
ion -
Pastoral
Zone
("miseen
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defeng’)*

Compost Reduces Increases Improves Reduces
* eroson productivi soil wind
ty (30% eroson
esimate -
but for
three
years)
Improved Increased Short
Seeds* productivi cyde
ty
Wind Stops st Reduces Creates Wood
Break intruson wind micro- source
(Prosopis erosion dimae
)* *
Prosopis More More
and wood for meateria
Mango live for dead
trees fencing fencing
"Nursery"

**
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Women -
Technique
(Prioritized
Vertically)
Rice
Production
SAt
Callection
Wind Breaks

Fruit Trees*

Market
Gardening*

Improved
Cookstove

Live Fencing
Village

Wood Lot -
eucayptus

Benefits
(Left to
right
prioritized)
Food

Revenue
producing
Stop wind

Food

Food

Reduce
Wood
Consumption

Reduce cost
of fencing
Construction
wood
(hilaires,
mortars)

* Introduced by Rodale NRBAR.
** |ntroduced by PRECOBA.

Branchesfor
Dead
Fencing
(Proso)
Revenue for
Communa
Chest
Revenuefor
Commund
Chest

Fewer fires

Pharmacopie

Pharamcopie

Fodder
(Proso)

Demongratio
n Effect

Fewer
Children
Burned

$ caisse

Fast cooking

Brise Vent

Boisde
Chauffe

Thefina point above indicates adanger that was anticipated by practitioners once there waswide-
spread useand adoption of participatory methodologies. BaraGueye™ and other pioneersinthefield

% Emergence et developpement de la Methode Active de Recherche et de Planification Participatives

aux Sahel: Acquis Contrainteset Nouveaux Defis (January 1999).
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of participatory methodologies, have warned that, in effect, "a PRA participation does not make'™®.

Practitioners point out that the benefits accruing from the participatory gpproach are not due to the
rote application of a series of tools but are based upon the sincere acceptance of the value of
participatory toolsby dl partiesinvolved. Inthisinstance, the PRA may have been used by project
saff and ISRA researchers as a judtification for a pre-determined course of action rather than the
sincere desire to engage in participatory research with project stakeholders.

% Thus continues the tendency of devel opment professionals to use a part of a process to represent the whole.
Examples from other fieldsinclude the belief that building schools or hospitalswill result in afunctioning
educational or health care system much like the holding of an electionisa priori proof of democracy.
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4.0 Winrock NRBAR Activities

Operational Definition of Participation - Winrock - NRBAR

C- Control (Pouvoir de Decision)
| - Influence/Appui
A- Appreciation
N - None (neant)
NA - Not gpplicable
Major Tasksin Project Cycle Rura Othe Facil
I r I-
Pro Rura tator
mote I
r Prod
ucer
S
1. Planning- Project Leve
Problem Identification I N I
Andyss of solutions | A I
Long-term planning/LUMP N N I
Sdection of Activities N N N
Devdopment of "Cahirs de N NA NA
Charge" A
2. Planning - Activity L evel
Problem Identification A A I
Examining Alternative Courses of A A I
Action
Preparation/Submissonof Proposals N NA NA
A
Selecting proposas NA NA NA
3.  Implementation
Letting Contracts NA NA NA
Labor 1/C I/C I/C
Technical Assgtance A A I/C
Managing Activities (Sub-Project) All Al C
Monitoring Activities A A I/C
4. Other
Traning I I I
Environmental Monitoring NA NA NA
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Evduation of overdl project N N N N C
activities

Rdations with exterior (outside N N C

project - financia etc.)

N.B. Aswiththe Roda e project above, theteam was charged with analyzing avery smal component
of Winrock'sactivitiesundertakenin collaborationwithNRBAR. Thefollowingcommentsaredrictly
limited to NRBAR-related activities.

4.1 Aspects of the Project Approach Which Promoted Participation and
Sustainability:

The project:

e sought to link 1ISRA researchersto villagers by field testing ISRA innovations,

e used the PRA asadte sdection tool to determineif villages met certain pre-conditions before
working with a village. One €effective sdection criteria was the presence of existing village
organizationd structuresand/or project activities. Thiscriteriawas particularly important given
the project’s limited resources.

o followed up onthe PRA with socio-economic studiesto determineif the villagers could afford
the project’ s technologica package.

e worked to introduce an array of activities for adoption (compost; improved seed; combining
live fencing with a cash crop; natural regeneration of kadd) and used a collaborative approach
to promote the adoption of improved seed varieties.

4.2 Aspects of the Project Approach Which Limited Participation & Will
Mitigate Sustainability

° promation of innovations that are not financialy feasble for villagers.
° promotion of innovations that are not logigticaly susainable for villagers.
° the time dlotted to implement this component of OFPEP was too short to create a

functioning feedback loop from villagersto ISRA researchers.
4.3 Conclusions:
The project sought to mitigate traditiona extension projects weaknessesthrough careful selection of

technological innovations and careful sdection of villages in which the project would participate.
Long-term impacts, at the Stes visted, may be negligible because the project'slife wastoo short to
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carry out an effective iterative process whereby researcher innovations are adjusted in response to
villager feedback. However, the team assumes that, in those villages in which Winrock has longer
term activities through its OFPEP programming will benefit from lessons learned during NRBAR

activities
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5.0 KAED

Operational Definition of Participation - KAED

C- Controle/Pouvoir de Decison
| - Influence/Appui

A- Appreciation

N - None

NA - Not gpplicable

Major Tasksin the Project Cycle

1. Planning- Project Levd
Problem Identification (1)

Andyss of Solutions (1)
Long-term planning

Conception of A.G.R.
Deveopment of “Cahiersde Charge”
(RFPs)

2. Planning - Activity L evel
Problem Identification

ExaminingAlternate Coursesof Action
€
Preparation/Submission of Proposals
(ABE BusinessPansg* (2
Selection of Proposals (2)

3.  Implementation
Letting Contracts (4)

Labor
Technicd Assgtance (5)

ABE
IGIE
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Managing A.G.R.s C I N A

Monitoring Activities C I/C N I
4. Other
Training (5) I I C I
Environmental Monitoring ? ? N I/
C
Evauation of overdl project activities ? I N C
Reations with exterior (outsde project - N N N C
financid etc.)

% KAED promoted Groupement d'Interet Economiques which the project referred to as

5.1

Agriculturaly-Based Enterprises (ABES).

Aspects of the Project Approach Which Promoted Participation

and Sustainability:

The following are the mgor points as drawn from the table above concerning the impact the
project's gpproach had on the degree of participation enjoyed by the villagers. Where
appropriate, the points made below are linked to specific project tasks through parenthetical
numbering (1).

USE OF PRAs AS A DIAGNOSTIC TOOL(1) - The KAED gaff used PRA toolsin
each of the Stesto determine, with villagers, the primary economic activity to be undertaken
in the village (MARP Diagnostique).

USE OF GIE AS ORGANIZING PRINCIPLE - the project's approach was in
accordance with GOS policy which promotes Gl Es asthe means by which rura producers
can obtain support and funding from forma inditutions.

CREATION OF THE DEMONSTRATION FIELDS - primarily as a source of capita
to provide the GIE with asmdl degree of financid autonomy.

GIE TRAINING - Once a primary economic activity was chosenthe project field agents
led the GIE through an iterative process of management and technicd training, Ste vists,
and more training in order to provide the GIEs with the skills and experience they needed
to managether chosenincome-generating activity. Informantsdemonstrated ahigh degree
of knowledge of financid management practices.

FUNCTIONAL NUMERACY & LITERACY CLASSES- Not only dorura producers
acquire management and accounting skills but they reviewed various legidative texts such
asthe Forestry Code.

LINKING GIEs WITH FINANCIAL INSTITUTIONS(2) - successful GIEs have
established strong reputations withthe CNCA and have continued their activities after the
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project's end. Thisis an indicator that long-term benefits will accrue to the GIES which
were functioning long enough to develop a successful financia track record with the bank.
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5.2 Aspects of the Project Approach Which Limited Participation &

Will

Mitigate Sustainability

LIMITING THE SCOPE OF RURAL PRODUCER DECISION-MAKING
POWER(3) -the project had a pre-determined list of acceptable income-generating
activities fromwhich project participants were required to choose. The participation
process was truncated during the planning phase which reduced participants role in
learning how to compare the relative merits of different schemes. In addition, because
the list of acceptable activities was pre-determined, the relevance of the IGA activities
undertaken under KAED's auspices was reduced. For example, many informants
indicated that animd fattening (embouche) did not provide ahigh return on investment
compared to other activities and would not have been thar first choice for an IGA
(though the team could not determine if villagers held this opinion from the outset or if
they developed this perspective after not redlizing anticipated profitsfrom the activity)
EXCLUDING GIE MEMBERS FROM THE CONTRACTING AND
PROCUREMENT PROCESS (4) - KAED project staff took full responsbility for
procurement of capital equipment (millet grinders etc.). The project staff missed the
opportunity to provide GIE memberswith practical experience managing atransparent
procurement process (letting and reviewing bids) and for establishing links between
GIEs and formal sector vendors in Kaolack and beyond. Informants could not
describehow they would procure replacement equipment even though they weresaving
for such an eventudlity.

EXCLUDING GOS OFFICIALS FROM THE PROJECT PROCESS(5) - KAED
gaff indicated that they decided to limit GOS involvement to providing training to saff
and beneficiaries. The project staff provided the GIEs with al necessary technical
assstance. Project daff admitted to having tenuous relations with loca leve
government officids because of their decison to limit the government officids rolein
project implementation.

5.3 Conclusions

The project's participatory gpproach was very strong when it included villagersinthe
Pprocess.

The project's operationa approach appears to have focused too much on operationa
efficency during thelifeof project (L OP) period and not enough about Gl E operationa
efficdency once the project ended. The project's decison to short-circuit the
participatory process during the implementation phase and the decision to exclude
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GOS officids from project operations will have negative long-term impacts on any
benefits accruing the participants.®

e The project was only fully operationd for three years which cut short many nascent
group-building activities by GIEs which would have led to a grester impact overdl.

5 The author critiques KAED's decision to exclude local-level GOS officials from project operations while
fully understanding the rational e and temptation to do so.
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6.0 CBNRM

6.1 Introduction

This section of the report will be more detailed in its andysis and discussions because the team
has been charged with combining an impact andys's of the Community Based Naturd Resource
Management (CBNRM) activity with an mid-term evaluation. This section will firg discussthe
chdlengesfacing CBNRM asit attemptsto "scale-up” aparticipatory project tothe CR level and
whether this can be done given the congtraints under which the project works. The report will
thenanadyzethe project'sdegree of participation from four perspectives. promoter (asinterpreted
by the author); Natural Resource Management Committee (NRMC) member; local-leve
government officid (CERP) level; and PMU level. As dtated above, the first three ODP tables
were completed by the author with input from NRMC and CERP stakeholders where
gppropriate. The PMU table was completed by project staff.

The second section of the CBNRM andysispresentstheauthor'soveral conclusions; conclusions
concerning each leve of project stakeholders; and the results of the project's gpproach at the
village leve. The recommendations will follow and will be based upon the same format.

6.1.1 Analyzing the" Scaling Up" of Participation

All participatory NRM projects in the Sahel to date have focused on the village or the terroir
level. As such, projects and programs have been able to link directly with their customer -- the
rurd producer. An ODP of such projects would not necessarily differentiate between the two
levels of planning as the modd ODP table does because the stakeholders would have the same
roleto play at both levels.

The village-based NRM gpproach has proven to be extremely effective but highly costly interms
of time, specidized labor, and resources. The gpproach, though extremely promising, does not
seem to be replicable on a nationa let done a Sahd-wide sce. Most participatory NRM
projects impact between 20 to 50 villages. Most such projects do enjoy ahedlthy spread effect
yet they Hill can not be expected, as currently designed, to have a great enough impact to stop
or reverse environmenta degradation.

USAID responded to the short-comings of the village-based participatory NRM projects by
designing the CBNRM project to focusat the CR level. The project seeksto createthe enabling
conditions throughout the CR necessary to promote sustainable NRM by introducing
participatory processes and promoting human resource development at that level. This process
of trying to spread the benefits of participation across a larger geographic area and a larger
population base through more extensive use of representatives and proxiesisoftenreferred to as

G30: 231



"scdingup.” Thus, village-based participatory projects can be viewed as playing therole of pilot
projectsfor the CBNRM project which isnow responsiblefor scaling the participatory approach
to NRM up to the CR and higher levels. The project designers assumed that by training and
supporting CR-level stakeholders, the project could enjoy amultiplier effect astheseindividuas
would replicate the project's participatory process at the grass-roots level.

A short-hand way to describe the difference in between the village-centered projects and
CBNRM's CR-centered approach isto refer to the former asadirect-link project and the latter
as arepresentative-link project.

The direct-link project is characterized by direct and consistent contact between paid project
personnel and grass-roots stakeholders. The grass-roots stakeholders can interact with the
project as individuas (who interact with, and benefit from, the project on an individud basis) or
as agroup sort. Groups are generdly based upon pre-existing organizations or upon village-
based organizations.

The representative-link project (of which CBNRM isthe only example to date) is characterized
by direct contact between paid project personnd and intermediary representativesof grass-roots
stakeholders. CBNRM, under the Sub-project approach requiresthat grass-roots stakehol ders
be represented by inter-village “federations’ in order to facilitate communication at the project-
beneficiary nexus. Itisassumed, onceagain, that the federation |eaders (promoters) will complete
the communication link from PMU through to individua grass-roots stakeholder.

The key question to cong der when analyzing whether CBNRM will have asustainableimpact on
Senega’ s NRM sector if arepresentative-link project will be entrepreneurid and empowering
for acritical mass of stakeholdersin the project’s zone of intervention (CR). Will the project’s
resources, gpproach, and training create the conditionsin which NRMC, CERP, Sub-committee
members, promoters, and grass-roots stakeholderswill bewilling and ableto fulfill their rolesand
responsibilities as described in the model ODP.

The mode ODP was adapted from the direct-link mode to describe a situation in
whicharepresentative-link project could achieve sustainabl e results by being entrepreneuria and
empowering. Under the adapted ODP model, grass-rootsstakehol dersdo not needto Control”
or beintimately involved in the Project Leve planning phase of the project cycle. Insteed, the
intermediary representatives are charged with conducting the anaytical work during the Project
Level Planning phase.
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Theintermediary representatives can only contributeto asusta nable devel opment processif they:

represent the entire spectrum of interest groups in agiven area,

e aggregate and articulate the interests of the stakeholders who they have been assigned to
represent, and

e communicate what they have learned back to their constituents.

The intermediary representatives (asin arepresentative democracy) spesk for their condtituents
when the CR-leve plans (PRA report; LUMP, Work Plans) are being generated. These plans
provide theframework for al subsequent activitiesand must bereferred towhen al decisonsare
made at the CR and the grass-roots level. Even though grass-roots stakeholders are intimately
involved in the Project-Level Planning Phase, their interestswill have been accurately articul ated
by their representatives. Inturn, the representatives areresponsiblefor communicating the results
and benefits of the Project-Level Planning Phase back to their grass-roots level condtituents.

The Project-Level Planning Phase of the process as described above will be entrepreneuria and
empowering for intermediate representatives which increases the chancesthat they will bewilling
and ableto continuethis, or smilar participatory processeson asustainable basis(i.e. after LOP).
This phase will be entrepreneurid for grass-roots though not necessarily empowering since they
were not persondly involved in the process and therefore learned |ess about how to participate
insmilar exercisesin the future. The disadvantage of having each grass-roots stakeholder less
deeply involvedinthe Project-Level Planning Phasewill beoffsat by having LUMPswhich reflect
grass-roots stakeholders' needsand whichimpact alarger number of grass-roots stakeholders--
successful "scaling up'.

If the representative-link modd is to be sustainable, the grass-roots stakeholder becomes the
focus of the process and the locus of decison-making during the Planning - Activity Leve as
described in the model ODP. All activities implemented under the project's auspices will be
designed and implemented by promoters in accordance with the project's framework planning
documents and with assistance when necessary from the intermediary representatives or from
CERP members (in the case of technica assistance). As such, promoters will become
empowered during this phase because they will be called upon to identify specific problemsand
andyze solutionsto be undertaken for a specific activity (beit at theindividud, the village, or the
federation leve) by using the locd-level LUMP and other planning documents asthe framework
in which to operate. It is this author's contention that the benefits of implementing grass-roots
activities can not be sustained if grassroots participants are not directly involved in the
subsequent phases of implementation.

If al subsequent phases of project implementation must directly involve grass-roots stakehol ders

in order to redlize sustainable benefits, then projects such as CBNRM which are designed to
scale-up the benefits of the participatory approach to NRM must develop approaches which
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decentraize decision-making power as move it as close to the grass-roots leve as possible.
Scaed-up participatory projects need to push the locus of decison-making concerning the
financing of grass-rootslevel NRM activitiesto the CR leve if possible (" Selecting Proposals’ on
the model ODP).

6.1.2 Challenges Facing CBNRM

Much of the following andysis canbeinterpreted as being critica of CBNRM'simplementation
approachanditstacticsbut it should not be. Theauthor's, and the team's approach has been that
of gppreciative inquiry in which the team went into the field in order to find everything thet is
positive and sustainable about the project. When areasfor improvement wereidentified, theteam
sought to devel op strategies and approaches to reinforce the PMU's effortswhich werefeasible
and which would complement those efforts.

The author is acutely aware of three mgjor chalenges facing CBNRM. First, CBNRM is
attempting to bring thetheory of decentraization and participatory governancetoredity inasocia
and inditutiond environment where leaders are expected to act in an authoritarian manner.
CBNRM isworking to reverseauthoritarian leadership styleswithin the GOS and the civil society
whichare based uponlong-held traditionsand reinforced by the colonia and post-colonid unitary
form of government found in Senegd. The PMU, through training and modeling participatory
management styles, must overcome beneficiary's expectation of how a project (and leadersin
generd) should act which colors beneficiaries perceptions of their roleand the PMU'srolein the
project.

Second, as mentioned above, CBNRM is focusing its activities at the CR leve with CR-level
beneficiaries (CERP, NRMC, and the locd-level Animator) acting as the interface between the
project and villagers. This gpproach is innovative and there are few precedents to which the
PMU can refer asit plansits activities. In addition, the PMU interacts with a large number of
CERP members as well as NRMC members which reduces the amount of time PMU gtaff
members can spend with any one group. The PMU isrequired to use surrogates and proxiesto
implement many of its activities and is dependent upon the ability and willingness of these people
to work in aparticipatory manner with rura producers. Experience has shown that the CR-level
project representatives have not often met these expectations.

Third, NRM activities and human behaviord change activities (introducing participatory
management styles in an authoritarian environment) take years (in the latter case, perhaps
generaions) to have a discernible impact. Evaluations provide a diachronic perspective of a
multi-year process which tends to give short shrift to how a project has evolved and whether it

ismoving towards the Strategic Objectiveslaid out for it during itsdesign phase. Thisauthor will

try to minimize the snap shot nature of evaluations by acknowledging where the project has
learned from its experience and is moving toward improving its planning and implementation.

G33: 234



The PMU's ability to learn and the impact this learning has had upon the project's effectiveness
IS N0 more evident than when contrasting the perception of villagers in the first and the second
generation CRs. Whereas the preponderance of discussion focuses on first generation sites, the
PRA/RRA team was struck, and encouraged, by how CBNRM's trend is towards significant
improvement in their operations in second (and third) generation CRs.

The author applauds the PMU's efforts and admires the dedication and expertise the members
bringsto their jobs. The project team has spent long hours traveling thousands of kilometersto
test the concept of decentraized land-use planninginthefield. Theimpact upon human resources
at the NRMC leved have been impressive and will provide amodd for future projects of itskind.

However, the author is concerned that if concrete impacts are not seen and felt at the rural
producer leve (as opposed to the CR leve) the project will not have devel oped a congtituency
base whichwill cal for acontinuation of CBNRM's, or asimilar activity's, services asthe project
nearsitsend. Thisconcernisparticularly acute given that the project has begun to build amodel
for sustainable rural development based upon the lessons learned in its early implementation
phase.

Suchacondtituency isnecessary if CBNRM, or asimilar follow-on activity, isto begiventhetime
and the ldtitude to redlize the full benefit of its efforts which could be consderable. Rurd
producers perception overal isthat the project has yet to ddiver sufficient servicesto the rura
producer leve to judtify the time and expense associated with being associated with the project.
The causes of this perception will be discussed below.

6.1.3 Environmental Factors

There are many factorsin the current project environment which have affected or congrained the
project's effective implementation which should be noted here. They are important to note
because these are factors over which the project does not now have control and should be
acknowledged when evauating the project.

Firdt, the manner in which the project was introduced to the first generation CRs by local-level
officids created expectations which could never be met by this or any other project.

Second, the firss PRA/LUMP consultants did a poor job managing loca expectations that had
beenraised during the project'sinsartion into thefirst generation CRs. Oncethat opportunity was
logt, the project was working in an environment that made the use of the participatory approach
difficult.

Third, the participatory gpproach itsdf islong and requires grester time and financid investment

by beneficiaries. People used to more top-down projects will become impatient with the
participatory approach and wish to accelerate what is being done.
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Fourth, participants expect that project representatives will act in an authoritarian manner when
implementing the project. Even if project representetives are working in a collaborative mode
with beneficiaries, the latter group may not perceive them as working in that manner. As such,
dl stakeholders in a participatory project must change their expectations and attitudes about
working in a project setting.

Fndly, the project is constrained by its need to collaborate with USAID/Senegd. USAID's
reporting requirements and expectations often impinge on the project's ability to plan and
implement its activities.

6.2 The Evolution from Micro-Realisation to Sub-Project

The author will focusamost exclusvely on the current sub-project phase of village-levd activities
infirst generation CRs. However, theevolutionfrom theearlier smal project ("Micro-redisation”
- MR) phase to this oneisworthy of note for the following reasons:

e the MR gpproach to village-level NRM activities resulted in more than 600 proposals

e the proposas were remarkable for their lack of diversty in comparison to activities
generdly designed by rurd producersin participatory projects in the Sahel
142 micro-redizations were findly accepted by the PMU,

e MR attivities were dmogt exclusively village woodlots (using Eucayptus) and cement
compost pits.

The PMU, in alaudable attempt to continuousdly improve the project's gpproach, introduced the
Sub-project gpproach to planning andimplementing village-level activities. Therationdefor Sub-
projects was to:

e create a Single point of contact per sub-project to facilitate communication between
CBNRM representatives and grass-roots stakeholders,

e impose a gredter diverdty of NRM activities through controlling the design of the Sub-
projects RFPs (Cahier de charge) which wereilludrative,
impact a greater number of rura producers,

e create “poles of development” within each zone which would generate a large enough
impact whichto causevoluntary adoption of improved NRM practicesby other grass-roots
stakeholdersin the area,

e Create an enabling environment in which women could more fredy participate.

6.3 CBNRM's Approach from Promoters Per spective
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The following description of promoters perspectives on the project's approach focuses primarily
on first generation CRs since these are the only zonesin which the sub-projects are operationd.
The PMU has shown itsdf willing and able to learn from its experience and to improve its
approach. Assuch, the PRA/RRA team interviewed representatives at second generation CRs
to determineif the Situation described by first generation CRswill cometo passin later generation
villages once they become operationd. Thetentative conclusion to that question isthat the PMU
has adjusted its operationd approach sufficiently to avoid replicating the problems found below.

The author chose the term "project representative’ when referring to promoter - CBNRM
interaction. Thisterm denotes anyone who works directly with grass-roots stakeholders under
the auspices of the project and can includes PMU staff; CERP officids, NRMC members,
intermediate representatives and the project animator. The author deliberately chose this term
because 1) CBNRM is arepresentative-link project and 2) promoters often could not identify
the title of the CBNRM representative with which she or he was interacting. The term project
representative more inclusive than the intermediary representative introduced above (who is
primarily charged with acting asaproxy for grass-roots stakehol dersinterests during the project
planning phases of the participatory process).

First generation: The gpproach experienced by project beneficiaries at the grass-roots level
for first generation Stes, as described in thistable, is amost diametrically opposed to the model
for a participatory project. The strong majority of promoters and other grass-roots level
sakeholdersin firgt generation CRs interviewed by the team were:

e unaware that the CBNRM project used a participatory approach to NRM,
unaware that a PRA had been conducted in their zone in their name,
unaware that aLUMP and a Plan d'Execution had been drawn up and wasthe basisfor
the sub-projects,

e unaware of whence the ideas for, and rationae behind, the sub-projects,

e unaware of the components of each sub-project and how the cost and sequencing of each
was arrived at,

e (promoterswere generdly) unaware that they were head of an inter-village federation and
that they were to act as a single point of contact between the CR-level project
representatives and the federation,

e unable to indicate the information found in the sub-project contracts and financia
management records,

e unaware of the NRMC intermediary representative in their zone, and
unaware of, or unable to identify, how the sub-project activities would meet their most
pressing food security or NRM needs.
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Thesefindings are al the more remarkable because the promoters were to act as the interface
between the project representatives and the other, less highly involved grass-roots stakeholders.
Outside of the functiond literacy classes, project representatives have engaged in dmost no
activities at the grass-roots level since the end of the PRASs to empower promoters/grass-roots
stakeholders. Grass-roots stakeholders were forced into the role of passive participants who
were not engaged in any of the planning processes and who were only engaged once
implementation started. Ther role in implementation is to follow project representatives
ingtructions.
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Operational Definition of Participation -

CBNRM Promoters Perspective

C- Control/Pouvoir de Decison

I - Influence/Appui
A- Appreciation
N - None(neant)

NA - Not applicable

Major Tasksin Project Cycle

1. Planning- Project Leve
Problem Identification
Andysis of solutions
Long-term planning/LUMP
Conception of Sub-projects

Development of "Cahiers de
Charge’
2. Planning - Activity L evel
Problem Identification

Examining Alternative Courses
of Action
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Preparation/Submission of I N I I A

Proposals
Sdlecting proposas A A I/ I C
3. Implementation
Letting Contracts A A C I I
Labor I/ I A I/ A
C C
Technica Assgtance A A I C C
Managing Activities (Sub- I A I I/ I/
Project) C
Monitoring Activities I A I/ I/ I/
4. Other
Traning I A I I C
Environmental Monitoring A A A C I/
C
Evduation of overal project N N I I C
activities
Relations with exterior (outsde N N I I/ C
project - financia etc.) C

The promoters felt minima ownership of the activities to be undertaken and could not link the
activities to their own needs. The project's approach to promoting new technologies did not
reflect how they would experiment with, and then, adopt new practices and technologies. When
asked, promotersgenerally described reasonabl e ternate strategi esand approacheswhichwere
more gpplicable to their context and environment.

The promoters had received dmost no technica and no management training and would generaly
not haveimplemented the sub-projectsin their current form if they had had ahand in planning and
implementing the sub-project activities. When asked why they implemented the sub-projectsin
the prescribed manner, promoters stated that they weretold by project representativesthat they
had to follow the project's directions or the project would pull out of the zone. One promoter
was under the mistaken gpprehension that the village would receive cash paymentsif hewereto
implement village-leve activities as per project ingtructions and that he could therefore not plant
acertain, more desirable, pecies of trees to complement arock bund.

Promoters described how they were told by project representatives (usualy CERP personndl)
what they wereto do, how much activitieswould cost, when activities should be undertaken, and
where they should be undertaken "the project came here and told us that they wanted to
write a project”.
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The project called us together, there were seven of us. They told us
what they wanted to do. We weretoldto sit under that tree over there
and decide who had 1.5 hectaresof land for the project. | said | had the
land so they made me responsible.

Promotersreported that they did not understand the Sub-project contractsprovided them despite
the fact that efforts were made during Signing ceremonies to read and trand ate contractsin loca
language. Promoters indicated that, despite these efforts, they did not have the chance to study
the contracts before signing. One promoter had been given the wrong sub-project contract by
CERP personnel and the problem had not been corrected in more than three months.

Promotersdescribed financial management proceduresbetweentheNRM Cleve andthemsalves
which were spotty at best. The author read receipts generated by NRMC members which had
insufficent informationto be of use; promoter regularly reported that NRM C members retained
both copies of receipts or engaged in off-the-books quid pro quo arrangements which would not
be reconstructed if disputes arose. Even the most sophisticated promoters who were based in
arrondissement capitals and who had extensve experience leading forma organizationswere not
in possession of dl required financid records. Thistrend fliesin the face of the NRMCs overdl
clean record on accounting and transparency at the NRMC levd.

Most promoters in the first generation Sites were representing fictiona inter-village federations.
Many, asin the quote cited above, indicated that project representatives told them who was to
beinthefederation. Promotersreported great difficulty in getting federation membersfrom other
villages to pay for their portion of the village invesments and many federations had fallen apart
before any work had been done. As one promoter stated "the project is bringing us our 20
sheep for this village. | think they'll bring sheep for the other villages too" - thereby
displaying minima knowledge about the Sub-project's activitiesand minima concern about other
federation members.

Therewere four promoters, however, who were current or aformer NRMC memberswho had
received financid and management training from the project. Their knowledge of the project's
approach and the mechanics of the Sub-projects was high. However, most of these same
promoters did not fed ownership for the Sub-project's objectives since they had not been
involved in, nor were they aware of, the Project-level planning phase of the project cycle.

There are two exceptions to the rule that CBNRM operators acted as passive participants and
these two instances are worthy of note. In both instances, the sub-project objectives coincided
with an aready-exigting need asidentified by an exigting local association. In each instance, the
promoters represented |oosaly-knit associ ations which were looking for support to protect low-
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lying agriculturaly productive zones. In each case, sub-project objectives and loca-level needs
overlapped and thelocal-level association ismotivated to perform thework described inthe sub-
project.

However, even in these cases, the Sub-projectsare not participatory. Firgt, in neither case were
the "federation” of villagesaredlity. Certain federationswere multi-village but even those did not
represent dl the villages in the federation as identified by CBNRM. Second, the project
sometimes imposed the choice of tree gpecies upon villagers despite their being able to lay out
a cogent rationde for using indigenous species for a variety of purposes. Third, villagers had
received no technica nor organizationd training to support their activities. Fourth, in one gte,
villagers fet the need to "hide" their choice for planting awind break because it did not coincide
with the project's plans even though the rationae for the actud tree planting was superior to that
found in the sub-project plans. Despite these problems, the eval uation team expects the results
fromthese collaborationsto be productive, and can provide examplesfrom which the project will
be able to draw lessons.

Since the promoters are not partners in the project's participatory process, they find it to be
overly long. One promoter captured the generd level of concern by saying:

| have signed papers for four years. | keep hoping to get something with the project
but | haven't seen anything. People are starting to laugh at us.

Later Generation CRs

The team believesthat thefinding listed above will not obtain inthelater generation CRs because
the PMU has taken severd steps to remedy the situation described above for later generation
CRs. Since grassroots level activities had not started at the time of the team's vidts, the
concdusons arrived a here will need to be verified by others once activities have been
undertaken.

There are two primary reasons why the project appears to be better positioned to promote
participatory NRM in later generation CRs than in first generation CRs. Firdt, the Project-level
Flanning Phase was more effectively implemented and expectations were better managed in later
generation CRs. The PRA teams were larger and the methodology (combining centrd villages
and satdlite villages and not merely using one PRA tool per village) led to the PRA having a
greater impact on grass-rootsleve participants. AssuchtheconclusonsdravnintheLUMPand
Sub-projects are more legitimate and can be confidently pointed to as being the articulation of
grass-roots stakeholders' interests and analysis.
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Second, the intermediary representative linking function was better fulfilled in later generation
CRs. The project developed improved member sdlection criteria for the Sub-committees and
the NRMC to ensure better coverage of al interest groups. In addition, the project empowered
the zone-level Sub-committees which have greater credibility as representatives of peoples
interests than did the origind NRMCs. Informants expressed a serious commitment to fulfilling
their respongbilities as intermediary representatives of ther interest groups and as a
communication conduit back to their congtituents.

There gppearsto be astrong overlap between federation (the Sub-project executing agent at the
grass-roots level) and sub-committee members (and NRMC members). Asaresult, promoters
appear to be much better informed of project processes. For example, in adeparture from first
generation CRs, promotersinlater generation CRswereaware of the specification of thefinancia
contribution, and how it changed after it was clear credit would not be available. Perhaps most
importantly, promotersrecognized thelink and logical progression from problemsidentifiedinthe
PRA and LUMP to building sub-projects around these priority problem themes.

Thereaultsin later generation CRs are very encouraging and indicate that CBNRM is moving
towards finding an workable representative-link model for participatory NRM. The author
stressesthat CBNRM should be evaluated intermsof direction of such trendstowardsimproved
processes and whether the project is increasing its ability to create the conditions under which a
representative-linked participatory project might beableto effectively promotesustainableNRM.

6.4 CBNRM'sApproach from the NRM Cs Per spective

The team interviewed NRMC members from first and second generation CRs. The NRMCsin
the second generation CR filled out the participation tables below. The table found below isa
synopsis of the seven NRMCs which were interviewed (tables for two second generation
committees are included in the appendix).

The project animators are included in this andyss of NRMC members since ther role in first
generation CRs appears to be little more than secretary and communication conduit between
various project stakeholders. Assuch, the animators do not merit being addressed as a separate
stakeholder group within the project.

The NRMC members fdlt that they played an active role in problem analysis for the project.
They felt lessempowered during the project's planning and implementation phases. All members
displayed an impressive grasp of the project’s approach, philosophy, and implementation plan
(demarche) which is sgnificant given the project's complexity and ever-evolving policies.
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Committee members had participated in the PRA training and field diagnoses and fdt thet the
LUMPsreflect loca needsand interests. They aso indicated that the PRA process helped raise
rural producers awarenessof environmental degradation and, north of The Gambia, the stepsthat
should be taken to combat it.>®

NRMC members spoke the language of the participatory approach and understood its benefits.
Committee members in firg generation CRs expressed pride in being more highly trained than
other loca-level committee members (on Conseil Ruralsfor example). Comments, constructive
and critical, concerning the project were couched in terms of how participatory the project was.
NRMC memberswere applying their skillsand their sense of empowerment in other foraand felt
that they were creating a demand for more effective loca-level governance.

%8 Villager concerns about the destruction of forests in the Pata region will be addressed in more detail
below.
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Operational Definition of Participation - CBNRM,
NRM C Per spective

C- Control (Pouvoir de Decision)
| - Influence (Appui)

A- Appreciation

N - None (neant)

NA - Not applicable

Major Tasksin Project Cycle

1. Planning- Project Leve
Problem Identification

Andysis of solutions (1)

Long-term planning/LUMP

Conception of Sub-projects (1)

Development of "Cahiersde
Charge’ (1)

2. Planning - Activity L evel
Problem Identification
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\I
Examining Alternative Courses N N N N N
of Action A A A A A
Preparation/Submission of C N I I
Proposals I
Selecting proposas A A C C C

3. Implementation
Letting Contracts N N C I C
N
Labor C A A A A
Technica Assgtance A A I/ C C
Managing Activities (Sub- C A I I I
Project)
Monitoring Activities A A I/ I/ C
N
4. Other

Traning A A I I C
Environmental Monitoring N N N N N

A A A A A
Evauation of overdl project N N I I C

activities

Rdations with exterior (outside N N C I C
project - financia etc.) N

There are savera key decision-making points at which the committees indicated that they were
excluded from the process and were not empowered to the degree they thought they should be.
The most important point at which the NRMC membersfed excluded from the decision-making
process concerns the types of activities which are alowable under the project'sauspices. The
following quote summarizes the point made repeatedly by others:

Once we submitted the LUMP, then we found out what USAID wanted to do.
We wanted to work in many different sectors but Dakar then
gave us a list of activities from which we could work.

NRMC members fed that their input concerning the types of activities to be undertaken,
specifically income-generating activities (IGA) was neither sought nor heeded in atimely manner.
They felt that the project was not open to negotiating differing opinions and options and that once
the PMU made a decison, it was final with no recourse available to them"they say that thisis
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a research project, research means discussion, we do not have discussions. There is no
room for discussion. We aretold what to do by Dakar."

In another example,

a NRMC member pointed out that "water" was the first priority need
identified in the LUMP. The PMU determined that the project could not
afford to finance water-related activities during themicro-realisation phase
of implementation and such activities were not included in proposals to the
project. During the subsequent Sub-project design phase, NRMC members
excluded al water-rel ated activitiesfrom the Sub-project RFPsbecausethey
felt that the activities would be rgected out of hand by the PMU.

NRMC members aso expressed concern that the project has an overly grict and unredistic
definition of NRM. Asone member sad, 'thisis a project for the environment but humans
live in that environment. The project needs to include human needs in the system.”

NRMC members reported that, as a result of the project's long planning process, there are
villages within their zones where they are no longer welcome dueto villager disgppointment with
the project.

Despite the above discussions and in a pattern that is repeated at eech hierarchicd leve in this
project; NRM C membersindicated that the rura producerswere participating fully inthe project.
NRMC members pointed to regular communication campaigns they conducted through which
they (through the SAV commission or zone representatives), the CERP, or the animator kept
villagersinformed. They indicated theat they aso function effectively as acommunication conduit
from villagers to project personnd.

NRMC (and Sub-committee) membersinlater generation CRsconcurred withtheaboveandysis
except they differed onthelast two paragraphs/points. First, grass-roots stakeholders have not
rejected the project as yet. Second, NRMC members were aware that they were not an
effective communication conduit. The sze of the CR (both distance and the fact that there are
120-150 villages to reach) meansthat they can not possibly do the job with the means available.
They only have access to the CERP vehicle for a day or two on an intermittent basis which is
insufficent to meet their objectives. Informantsindicated that there are numerous fringe villages
that probably have never evenheard of CBNRM. Informants aso stated that coordination was
difficult when there were multiple CRs in one arrondissement. For example, informants cited
when campaigns, such the collection of financia contributions for the sub-projects, al three (and
soon four) CRs in the Arrondissement need access to the vehicle a the same time, which is not
possible.
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6.5 CBNRM's Approach from CERPS' Per spective

The following tableisasummary of interviewswith three CERP teams, twoinfirst generation CR
and onein asecond generation CR. The newer CERP team did not comment upon Section 2 -
Implementation, since the project had not reached that stage yet.

The CERP members perception of the project approach and their role therein is remarkably
gmilar to the NRMC members. They felt that they had participated fully in the analytical phase
of the project (up to and including generating the LUMP). However, CERP members fdt that
they were not fully involved in policy decisons. For example, when discussing the change from
micro-realisations to Sub-projects one CERP member said -

we under stood that the PMU had already made its decision about
the Sub-project approach so we tried to give themideas
about small things to change

despite thefact that the PMU conducted aworkshop with CERP membersto discussthe change.
CERP members stated that the PMU used consultants too readily and did not mobilize their
expertiseand experience. The CERP membersa sofdt that their feedback was not being heeded
by the PMU despite regular quarterly meetings which minimized their role in the project. They
stated that too many decisons were taken a the PMU level and that locd initiatives were not
respected.

The informants concerns about the use of outsde expertsis typica of “middle management”
personnel who fed the disparity between their job responsibilitiesand their |titude for decision-
making. This disparity appears to be real and is aresult of the project’s highly centralized
decison-making processes.  In addition, most of the comments about consultants referred
derisvely to their pay rate which indicates a certain interest in benefiting from some of thefunds
being dlocated for consultant services.
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Operational Definition of Participation -
CERP’s Per spective.

C-Control (Pouvoir de Decision)
I-Influence (Appui)
A-Appreciation

N-None (neant)

NA-Not applicable

Major Tasksin Project Cycle

1. Planning- Project Leve
Problem Identification

Andysis of solutions

Long-term planning/LUMP

Conception of Sub-projects
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Development of "Cahiers de A A C

Charge" I/ I/ N
C C
2. Planning - Activity L evel
Problem Identification C I C I C
\I \I \I
ExaminingAlternative Coursesof N N N N N
Action A A A A A
Preparation/Submission of C A I I/ I
Proposals C
Sdlecting proposas A A C I C
3.  Implementation
Letting Contracts N N C I C
N
Labor C A A A A
Technical Assstance A A I C C
Managing  Activities (Sub- C I I I I
Project)
Monitoring Activities A A I/ I/ C
C C N
4. Other
Traning A N A I C
A
Environmental Monitoring N N N C C
A A A
Evduation of overal project N N I I C
activities
Redations with exterior (outside N N C I
project - financia etc.) Nl

CERP team members perceived that villagersand NRM C memberswere participating fully inthe
project and cited the PRA and LUMP as proof. They also expressed a certain resentment
concerning animators and NRMC members tendency to encroach on their purview (technica
assigance in particular).

6.6 CBNRM's Approach from the PMU's Per spective
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Thefollowing table was filled out by PMU personnd as a means to capture the project staffs
perception of how the project should fulfill its mandate to promote participatory development in
the NRM sector.

Comments:

The table above as wdl as an interview with project staff indicates that the taff is dedicated to
promoting a participatory gpproach and to modeling participatory management behavior when
interacting with project stakeholders.

PMU gaff fed that the LUMPS, the Action Plans (Plan d'Execution), and the RFPs (Cahier
de Charge) dl reflect and promote locdl level needs identification and problem solving. Each
planning document is based upon theinitid PRASs exercises and LUMPs which are expressons
of locad level needs. Thus, to continue the project staff's logic and the rationae of the model
ODP, the Sub-projects were gill vaid and responded to grass-root stakeholders needs. The
Sub-project RFPs were devel oped asilludrative documentsto guide loca-level stakeholdersas
they devel oped and prepared proposals to become the Sub-projects executing agents.

The project developed and trained NRMCs in order to create a CR-level project motor to
collaborate with the reinforced CERP teams. Theseinitiatives combined with functiond literacy
classesdl increase CR-leved capacity and promote sustainability.  The PMU moved away from
the micro-realisation gpproach to village-levd activitiesin order to: promote awider variety of
NRM activities (more than Eucayptus planting and cement compost pits); create Synergy
between related activities (poles de devel oppement); give women and GIES greater access to
project resources, and to reach a higher number of villagers.

The PMU saff has been working hard to develop local level stakeholders capacity to act as
participatory change agents. PMU daff's description of their interactions with project
stakeholders indicate that they mode participatory behavior as a means to encourage Smilar
behavior by stakeholders. Staff members described a collaborative approach to working with
CERP teams whichfocus upon transferring skillsfrom PMU gtaff to CERP members. CR-leve
stakeholders are expected, in turn, to interact with promoters and villagers in a collaborative
manner so that the project will be both empowering and entrepreneurid for village-level
beneficiaries.
Operational Definition of Participation -
PMU Per spective.

C- Control (Pouvoir de Decision)
| - Influence (Appui)

A- Appreciation

N - None (neant)
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NA - Not applicable

Major Tasksin Project Cycle

1. Planning- Project Leve
Problem Identification
Andyss of solutions
Long-term planning/LUMP
Conception of Sub-projects

Development of "Cahiers de
Charge"
2. Planning - Activity Leve
Problem Identification

Examining Alternative Courses
of Action
Preparation/Submission of
Proposals
Selecting proposas
3. Implementation
Letting Contracts
L abor
Technicd Assstance
Managing Activities (Sub-
Project)
Monitoring Activities
3. Other
Traning
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Environmental Monitoring A A I I C

Evauation of overdl project I I C I I
activities
Redations with exterior (outside A A C I I

project - financia etc.)

However, the decision-making approach and the physical location of the PMU in Dakar appear
to militate againgt implementing the project in a participatory manner. Decisonssuch as shifting
frommicro-realisationsto Sub-projects; creating three-year activitieswhich precludes multiple
iterations of grass-roots activities within a CR; distributing Sub-projects on a nominaly equa
basis to each CR rather than waiting for proposa to emerge; and reserving right of find approva
for Sub-projects are dl examples of a highly centraized approach to decison-making which
amog precludesthe potentia for experimentation (and hybrid vigor) needed to arrive at the best
modél for thispioneering representative-linked project. Thephysicd distance between the PMU
headquartersand participating CRsforcesPM U personnd intorigidly-scheduledfied vistswhich
precludes PMU personne being ableto adjust to respond to meet evolving needs. Giventhetime
condraints and logigticd difficulties of making field visits, PMU personnel are required to resort
too often to communication methods which are efficient in terms of time spent but extremely
inefficient in terms of empowermen.
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7.0 Conclusions
7.1 Overall

e The project isto be gpplauded for itsinnovative approach to promoting participatory
NRM at the CR levd (despite the areas for improvement identified below). All
andyses of the project's gpproach need to acknowledge the difficult environment in
which the project operates and that CBNRM is engaged in change processes that
require decades to implement.

e Theproject staff has shown itself cgpable of learning from its operations and seeksto
continuoudy improve its operations.

e The project's approach in later generation CRs is superior to its approach in first
generation CRs which indicates room for optimism.

e The project'sdecision-making processes are currently too highly centralized which has
resulted in CR-level and grassroots level stakeholders being excluded from the
participatory process, project activities which reflect project personnd’ s gpproach to
NRM rather than grass-roots stakeholders; and project activities being implemented
late which impedes their effectiveness.

e Project representatives have failed to maintain a participatory development approach
when collaborating with grass-roots level beneficiaries and have reverted to traditional
top-down, directive interaction.

e Project representatives top-down approach to interacting with grass-roots level
stakeholders has undermined the project's efforts to empower grass-roots level
stakehol dersand hasminimized any benefitsaccrued during the project'sinitia Project-
Leve Planning Phase.

e The later generation version of the Project Level Planning Phase more closdly reflects
tee model ODP and appears to include a criticd mass of stakeholders (sufficient
numbers of people to impact generd knowledge of environmenta problems) up to the
problem identification task of the project cycle.

e Firg generation PRAs and LUMPsdid not include a critical mass of grass-rootsleve
participants sufficient to have a beneficia impact at the grass-roots level.

e The Sub-project approach unnecessarily excludes grass-rootslevel beneficiariesfrom
the participatory process which minimizes their empowerment.

e Promotersareexcluded fromtheanaytica and skill building componentsof the project
implementation phase (andyds of aternative actions,; |etting bids, managing contracts)
which negatively impacts grass-roots empowerment, the relevance of the project
activities to promoters and grass-roots stakeholders needs, and the project’s
sudainahility.

e The project's implementation process is overly long even in terms of a participatory
project and discourages grass-roots collaboration because of the extensive up-front
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commitment required. Thisis especidly true since grass-roots stakeholders are not
actud partnersin the planning and implementation process.

There are no forma established procedures for identifying and resolving differences
between project stakeholders concerning project policies and approach.

Individua communication fromthe PMU tothe CERPand NRMCisgenerdly regular,
effective, and promotes participatory development given the congraintson PMU saff
time given the project’ s centrdized location.

Communication from project representatives to the grass-roots levd is irregular,
ineffective, and is contrary to participatory development.

7.2 Promoter and Grass-roots Stakeholder Specific Conclusions

A digtinct dichotomy exists between first and later generation CRswith the trend moving towards
improved conditions.

Later Generation CRS

Sub-committee members link the PRA/LUMP process with Sub-project activitiesas
do grass-roots stakeholders. Stakeholders tend to abide by Sub-Project objectives.
Grass-root level stakeholdersdid not havedirect input aspromotersin the Sub-project
design, but they have indirect input through their representatives on the sub-committee
and NRMC

Stakeholders appear to understand the proposal process and the amount they are
expected toinvestin NRM activities (they could explanwhy therewasalargeincrease
from NRM-only contractsto NRM and IGA contracts).

Stakehol dersexpressed frustration that the project's processeswere not moving faster,
and with the large increase in investment requirements due to USAID's refusd to
provide credit for IGASs.

First Generation CRs

For promoters and other grassroots level beneficiariess, CBNRM is neither
entrepreneuria nor empowering.

Promoters did not makethe link between (nor remember) the PRAsand LUMPswith
the fidd-levd activities being undertaken.

Sub-projects do not respond to promoter priority felt needs and no attempt was made
to determine their specific needs.

Promoters are neither expected nor alowed to provide input into sub-project planning
and implementation activitiesand some have been faced with excluson from the project
when they show individud initiative.

Promotersview their role aslaborers (or labor bosses) who are to implement activities
asingructed by project representatives and they areto invest their own funds up-front
for the privilege.
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e Promoters neither understand why they are investing in project activities nor how the
project arrived at the amount they must pay.

e Promotersgenerdly expressed frustration or resignation with the project and the work
done &t the grass-roots level to date. A significant number view the project as a net
financid loss (money invested withlittle or no on the ground activities taking place) to
date.

7.3 Local-level representative (CGRN, Sub-committee) level
conclusions:

° The initiative to develop and train the CR-level NRMCs and zone-leve
Sub-committeesisexcellent. The project decentralization modd isworthy
of emulation when USAID/Senegd develops new SO2 activities.

° Theinitigtivein later generation CRsto givemore operationa responsibility
(empower) the zone-based sub-committeesappearsto beanimprovement
over targetingthe CR-level NRMC. Sub-committee member sdlectionhas
been superior in later generation CRs and the sub-committees themselves
seem to viewed as legitimate representative-links to the PMU.

° Project representatives play an active, though somewhat limited,
participatory role in the project's anayticd, planning, and implementation
phases.

° The project is empowering for local leve project representative members
because they have been given the skills to acquit their respongihbilities as

they envison them (though the PMU limits them unduly).

° NRMC membershave used their skillsin activities other than the project’s
and are endeavoring to improve governance a the locd level.

° Committee memberswere ableto bring asophigticated leve of analysisto
the quedtion of participation and of sustainability. They cited vidts to
dmilar projects in other Sahdlian countries and expressed the desire to
increase ther role in project affairs as per the examples they saw
elsewhere.

° The project is not entrepreneurial for loca level stakeholders (NRMC,
Sub-Committee members) because the project does not always respond
to rura producers needs and because the project has a history of not
implementing activities in atimely manner when it does respond.>®

% The project’ s difficulty in accepting | GAs as alegitimate component of NRM was often cited by NRMC
members as aexample of project intransigence. The project’ sfailureto allow for timely delivery of tree
seedlings for two years running was cited by members when discussing the project’ s failure to work within
Senegal’ s agricultural calendar.
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° Despite receiving training and resources, and on-going support from the
PMU, NRMC membersinfirs generation CRsdo not generaly fulfill their
role as change agents and as communication links with promoters and
villagers.

° The project’s nuanced approach to NRM is not trangmitted to the village
level by NRMC members. PMU-generated suggestionsaretrand atedinto
orders, “illugtrative' documents become required workplans, and
brainstorming sessons are viewed as empty exercises.

° Promoters and villagers are not treated as partners in the development
process by NRMC members.

7.4 CERP Level Conclusions:

Theinitiative to train and equip CR-levdl CERP teamsis excdlent and is dso worthy
of emulation under other SO2 activities.
The project’ sgpproach isempowering for CERP membersthough not entrepreneurid.

The CERP team members are the stakeholders at the local level whose participation
level is the highest because they interact most closely with the PMU members.

The project has provided CERP members with the training, resources, support, and
vison necessary to fulfill ther role as partners with villagers in a participatory
development process now and in the future.

Despite receiving extengive training, resources, and on-going support from the PMU -
CERP membersdo not fulfill their role providing technical assstance; acting as change
agents, and acting as a communication link with promoters and villagers.

The project’s nuanced approach to NRM is not transmitted to the village level by
CERP team members.

Promoters and villagers are not treated as partners in the development process by
CERP members.

7.5 PMU Level Conclusions

The PMU field gaff are generdly interested in promoting participatory NRM at the
grass-rootslevel and continueto search for waystoimprovethe project’ s participatory
approach.

The project’s decision-making processes are too highly centralized and the project’s
trend appears to be towards more centraized decison-making which is counter-
productive.
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7.6

e ThePMU fidd gaff generdly modds participatory, collaborative behavior during its
interactions with project stakeholders.

e ThePMU office slocationin Dakar iscounter-productive and makestheimplementing
the project using a participatory gpproach very difficult.

e ThePMU isaware of many of the project’ s short-comings concerning the top-down
nature of project representative - beneficiary interactions and istaking stepsto correct
them.

e ThePMU isdso aware of many of the project shortcomings concerning the quality of
technica assstance ddlivered by project representatives at the village level and it is
taking stepsto correct them.

e The PMU’sdecision to assume greeter responsibility for direct service ddivery at the
villageleve inresponseto thetwo conclusionslisted above, while understandable, runs
counter to the project’ sdesign assumption and risks disenfranchising CR-leve project
stakeholders.

e PMU daff doesnot enjoy acollaborative relationship with USAID/Senegd personnd
which is essentid when running an experimenta,, innovative, and large project such as
this one.

e The project does not seem to schedule events based upon grass-roots stakeholders
cdendars. For example grass-roots stakeholders indicated that the Sub-project
process was introduced to them in the middle of the rainy season during which time
they were focusingontheir field crops. In addition, project investment needswere not
timed to coincide with periods of the year when stakeholders had cash available.

Results at the Grass-roots L evel

e Thetrendinlater generation CRsistowardsgreater empowerment of grass-rootslevel
stakeholders than in first generation CRs because the PMU has learned from past
experience and improved its approach.

e PRAsand resulting LUMP are superior in later generation CRs

e The sub-committees are more representative than NRM Csinfirst generation CRsand
appear to be in a pogtion to more effectively continue the project's participatory
approach at the grass-roots level.

o Veryfew grassroots levd activities have been initiated under the project's auspices
except for alimited amount of functiond literacy training and their impact to dete has
been negligible.

e Theteam witnessed minimal spreed effect for dl activities.

e Grassroots levd activities are often margindly rdevant to promoters and villager
priority needs and interests. Congruence between promoter needs and Sub-project
objectives often occurs through happenstance and not through conscious attempts by
project representatives to customize project activities to meet beneficiaries needs.
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Activities are often neither designed nor implemented to reflect grassroots level
dakeholders managerid, financid, and technica capacities.

Grass-roots level stakeholders' risk profiles do not appear to be taken into account
when planning and implementing Sub-project activities.

Promoters fed little ownership for the activities for which they are ogtensbly
responsible.

The project’ s evolving policies have not been explained to promoters and villagers by
project representatives.

The project’ scredibility with grass-roots stakehol dersis hurt because the stakeholders
do not understand the conditions under which they collaborate with the project and
why their cogt of participation increases with each change.

G58: 259



=

8.0 Recommendations

The following recommendations are divided into two main sections. Thefirgt section pertainsto
project - beneficiary interactions and how the project needs to ensure that the projects’ policies
and approach are being adhered to at every level. The second section pertainsto project policies
which should be reviewed, revised, or changed to bring project policies and its operating
environment into line with the needs of a participatory project.

8.1 Project Representative - Beneficiary Interactions
This section's recommendations stem from the five following assumptions and conclusons.

The PMU is dedicated to promoting participatory NRM at the grass-roots level.

The PMU has, to the degree poss ble giventime congtraintsand ever-changing programpolicies
engaged CR-level stakeholders as partners (intermediary representatives) in the participatory
NRM process.

The project will not achieve sustainable results unless it succeedsin maintaining its participatory
NRM approach down to the grass-roots level.

Responghility for maintaining the project’s participatory NRM approach down to the grass-
roots level lies with CR-level project stakeholders (NRMC members, Sub-committee
members, the Animators, CERP team).

CR-leve project stakeholders are not engaging promoters and beneficiaries as partnersin the
participatory NRM process.

The PMU should use PRA toolsto identify and then empower representative bodies at
the grass-root level to fulfill the representative-link function for the project.®® The
representative bodies will vary by, and within, CRs.

The breadth of CBNRM's intervention in comparison to its personnd and resources precludes
replicating the village-centered, direct-link mode of other participatory NRM projects. Based
on the pa pable improvement of project - beneficiary relations between first and later generation
CR's, CBNRM mugt focusits efforts at the highest leve (i.e. largest number of participants) at
which grassroot stakeholders perceive that they are being legitimately represented by
intermediaries.

% Theterm "grass-roots' is used here to denote the level at which an effective representative-link model
can be established. "Grass-roots' can therefore denote "Federation” level; "Zone" level (as represented by
CBNRM's Sub-committees) or some such configuration.
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The PMU needs to andyze, in collaboration with grass-roots participants, which level of
intermediary representation is appropriate for each CR. PRA tools such as the "Polarization
Diagram’* can provide CBNRM members with insight into an ared's current associations and
representative bodies upon which CBNRM can build or to which CBNRM can bring support to
fulfill the representative function.

The PMU will need to accept, and should embrace, that different representative structures will
emerge in each zone of intervention. The NRMCs, Sub-committees, federations, or even inter-
village tontines may be designated by populations to represent them. Once an intermediate
representative body has been selected to provide the necessary linking function for the project,
the PMU will need to target that group for training and resource support in lieu of focusing
exclusvely on the NRMCs.

The PM U should avoid assuming gr eater responsibility for direct serviceddivery at the
grassroots level and should instead improve representative-level technical and
participatory development capacity.

CERP and NRM C membersindicated that the PMU did not work as partnerswith them and that
too many decisons were made at the Dakar level. Whereas these comments are common to
mid-level managers in a hierarchicad work environment such as the project’s and are to be
expected; the PMU’ s decision to take an increasingly important rolein direct service ddivery to
the grass-roots level will open it up to charges of increasing centraization of decison-making
authority within the PMU.

PMU staff members' decisonto assumegreater operationa responsibility isunderstandablegiven
therr valid andysis that services being delivered to the grassroots level are not generdly of
acceptable qudity. Though the centrdizing srategy is more efficient in the short-term, it will
compromise the project’ s long-term ability to promote sustainable NRM activities.

The PMU d<aff should review the following recommendations as a means to promote
representative-level capacity.

Create a monitoring and companion incentive syssem including grassroots level
monitoring to align project representatives interests with the project’s participatory
approach.

Project representatives reverted to traditiona leadership form during most of their interactions
with village-level stakeholders. Since project representatives have been given extensvetraining
and support in participatory development behaviors (to be reinforced by the series of
recommendations below), their failureto digplay collaborative behavior may be due moreto their
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unwillingness to change than their inability.®* In short, the project may be faced with a personnel
management problem rather than atraining problem.

Since one of the project’s design assumptions is that CR-level personnd will perpetuate the
project's participatory approach when linking with grass-roots participants, the project should
have a monitoring system in place to determine the vdidity of the assumption. CERP members
dl indicated that their Direction placed agreat ded of importance upon their collaboration with
the project so such evauations have a high likelihood of influencing CERP team members
comportment.

The project’s monitoring staff would be charged with driving the design and implementation of
the “ participatory development performance” syssem. Themonitoring staff should regularly visit
stakeholder groups (starting with grass-roots level groups) to gather information on participatory
performance indicators such as.

how closgly the project adheres to the participatory approach (including “post-PRA”)

e grassrootslevel stakeholders comprehension of the project’ s philosophy, approach, and
implementation plan at thelocd leve

e grassroots level stakeholders comprehension of Sub-project objectives and importance
if such to their priority needs

e determine project representatives participatory performance (number of vigts, ability  t
relate vigt to overall project objectives, communication skills, willingness to engage in
negotiations, etc.)

Sincegrass-rootsleve stakeholdersarethe project’ sultimate client, the project should givethem
the opportunity to drive customer satisfaction procedures in which they evaluate project
representatives performance. In al, the creation of an evduation sysem will have thefollowing
positive results:

e Specific evadudion criteria hel ps project saff to precisely communicate their expectaions
to project representatives.
Precise standards lead to clear communication between project stakeholders.
The evaluation criteria will be used to drive the “customer service and empowerment”
training courses recommended below.
e Grassroots leve stakeholders will be empowered because they, too, will understand
what is expected of project representatives and they will understand that they have the right to
demand a minimum level of service from project representatives.
e Project saff will have the means to measure quality and undertake corrective action when

necessary.

5 Project representatives may also be over-extended because of unrealistic workloads.
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e CBNRM will haveanother modd for the promotion of good governance a the grass-roots
level from which USAID, the GOS, and other donors can learn.

Maintain the participatory process throughout the project cycle rather than ending it
after the Problem | dentification phase.

e Increase grass-roots level stakeholder’srole as partnersin the participatory NRM
process by including them in all tasks especially:

...the design of grass-roots level activities

Unless promoters and other villagers have the opportunity to participate in the design of grass-
roots level activities, the activities will neither meet their priority needs nor will they clam
ownership of the activities which is essentid if they are to be replicable and project benefits
ugtainable.

Designing Sub-projects at the CR leve brings the process physicdly closer to villagers but ill
does not engage them inthe andlytica processin away that will acquirethe skills and confidence
necessary to replicate the process on a sustainable basis.  Promoterswill only acquirethe skills
and confidence necessary to sustain the participatory process through practica experience in
collaboration with project representatives.

In theory, the Sub-project approach replicated the RFP bidding process in that grass-roots
groups coalesced around a proposa preparation process during which time the group would
determine if the RFP would respond to afelt need and to develop a proposd in responseto that
fdt need. Inredlity, grassroots participants played a negligible active role in the process.

A superior model would be to open a bidding process at the CR leve without developing Sub-
projects. Promoterswould be open to proposing activitieswhich respond to their felt needs. The
CR-level representatives (acombination of NRMC (the mgority, Conseil Rural members, and
CERP members ex officio) would be the decison-making body empowered with funding,
revisng, rgecting, or finding aternativefunding for proposds. Thefunding committee could mest
on aregular basis to review proposas which would be evauated on pre-determined criteria
induding how they respond to (and reference) the LUMP; the legitimacy of the grass-roots
executing agent (pre-existing organization, federation etc.); feashility etc.

This decentraized decison-making mode has been successfully implemented throughout the
Sahd. The PMU'sinvolvement in grass-roots level design and development of activitieswould
be dradticaly reduced which would increase the number of activitieswhich could be undertaken.
The model would increase the number of activities which could be financed under the project's
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auspices and would alow the project to realize a spread effect as grass-roots stakeholders
become emboldened by the success of early adopters.

...the management of grass-roots level activity contracts

To date promoters interact as passve consumers with vendors and service providers who have
been selected and engaged by the project. Promoters need to learn about the mechanics of
bidding; developing and Sgning contracts, and managing service providersif they areto continue
development activitieson asugtainablebasis. The project needsto act asguarantor, mentor, and
trainer to promoters asthey learn these skills under the project’ s auspices. Once again, project
representatives, and not the PMU, would fulfill this role for the project.

e Target more organizational management training to promoters-

Sub-project promoters are currently passive project partners whose capacity isin no way being
enhanced. The project’s effective training program at the CR level has not trickled down to the
grassroots level. The PMU, as part of it continuous improvement process has aready planned
training programsin NRM techniques, financing options, and management training for Sub-project
condtituents for 1999. Thisis an excdlent initiative which should be increased and reinforced.
Targeting promoters for human resource development will provide a cost-effective means to
spread project benefits to the grass-rootsleve without having to conduct widespread training at
that level. Traning topics should include those found in the series of recommendations found
above.

Training must be based upon adult education principles which does not appear to have been the
case according to expert analysis of early training programs. Topics must be of immediate use
for participants; training must include a mix of theory with practica gpplications; trainers must
approach training participants as partners, and participants must be given the opportunity to
andyze and discuss training subject matter based upon their persona experiences.

e Create project-widetoolsand protocol for operationalizing participatory development
at the grass-rootslevel -

The PMU gaff has started severd initiatives to reinforce the participatory process a the grass-
roots level. For example, staff discussed creating participatory maps at the grass-roots level
which will help promoters and other stakeholders understand Sub-project activities and
interventions. Such initiatives need to be supported and added to.

...Tools
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There are awidevariety of toolswhich can assst illiterate (or pre-literate) villagersto understand
and master complicated project processes. For example,

e Pictoria representations on flip-chat paper of:

%
%

%
%

%

the project’s gpproach from initid Site vist through to evauation of grass-roots level
activities,

priority activities as developed during the LUMP,

grass-roots activities and how they relate to the LUMP,

grass-roots stakehol der-generated maps of their terroir (defined hereisareaof economic
activity). Stakeholderscan generate"before”’ and "after” mapsto indicatewhat grass-roots
activities are planned as wdll as anticipated outcomes.

Technicd materids (fiche techniques) for planned activities.

Project drawings can be covered with clear scotch tape (grass-roots level plastification) and
archived with the promoter for easy and repeated reference.

e "Spoken" project documentsas recorded on cassettesinloca language. Subjectsand “ spoken
documents’ should include:

%
%

%

%

%

%

%
%

al subjects listed above,

minutesof any grass-rootsleve activity including mgor meetings (who attended; what was
said; decisions taken; next steps); objectives, plans, progress; contractua obligationsetc.
al contracts,

summariesof dl project representative - grass-roots stakehol der interactions (guest book).
Boththe project representative and agrass-roots representative should provideasummary
of the interaction to verify mutud undergtanding and darify misunderstandings

crucid project-level policy statements generated at the PMU leve

important GOS policy initiatives which impact villagers (Forestry Code, land tenure
initiatives, status of GIES ic.)

evauations of project representatives

evauations of grass-roots activitiesincluding lessonslearned for CR and PMU personndl.

This method for recording project events; for linking current activities to the project’s overdl
process; and for informing beneficiaries has been tested and proven throughout the Sahel and
should become a fundamental component of the project's efforts to improve the qudity of the
project’slink to the grass-roots.

Aninformd survey of dl villages vidted indicated that cassette players are common (part of a
woman's bride price in the Saloun) and could be one of the tools provided by the project to
promoters.
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e All project documents (including a guest book) and financial records written in local
language or arabic.

Thisinitiative will reinforce the importance of the functiona literacy courses. USAID/Senegd’s
lega counsel will need to determine whether contracts written in local languages are currently
legdly binding. The author’sinitia research indicated that such documents do not currently have
legd sanding. Possible solutionsinclude smultaneoudy written contracts with the French copy
have standing in case of litigation or having the Misson press the GOS to change its current
statutes.

...Participatory protocol

Repetition and reinforcement provide the base of effective learning and should provide the basis
for al project representative - grass-roots stakeholder interactions. All project representatives
should be required to implement (and will be evaluated based upon implementation of) the
following steps when visiting stiakeholders with whom the project is collaborating:

o clearly state viSit objectivesto al concerned stakeholders,
link al visitsto overdl project objectives and processes. CR leve personnd should refer
to grass-rootsleve archivesto re-vigt the project’ s processes and steps taken to date and
how the current visit will further that process,

e adopt a facilitator’s role whenever possble. Vistors should promote discusson and
andysis rather than impose answers from the outside.

e record thevisit in the guest book and on tape if necessary.

As mentioned in the conclusions section, the subtlety of communications and the qudity of
messageswas reduced asinformation wastranamitted from the PMU through the CR-leve tothe
grassroots level. Whereas some of the reasonfor thiscan be attributed to the ability of project
representatives to communicate, part of the reason can aso be attributed to beneficiaries
interpretation of what is being communicated. They will filter information based on their
expectations of what will besaid, their experience, and what they want the communicationto say.

The difference between the intended and the actual use of the Sub-Project Cahier de Charges
provides agood example of the loss of subtlety in communication as information flows from the
PMU to grass-roots level. The Cahier was viewed as a guide by PMU gaff which would
provide suggestions and technica information which CR-level representatives could use when
developing their various Sub-projects. At the CR and grass-rootsleve, theCahiers were used
as the technica specifications which drove the Sub-project designs. Thus a document which
started out as a facilitative document intended to assst personnd in their work was used and
interpreted as providing personnel with their “marching orders’.
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If project representatives follow a sandard communication protocol in which they explicitly link
each communication and vist to the project’s overdl objectives (and in which they refer to
recordings of what has been agreed to in previous vists), the quality of what is being
communicated and how it is being remembered (and filtered) will increese.  The project's
credibility has beenhurt by thelack of aclear stakeholder understanding of dmost every aspect
of the project’ s philosophy and approach. The above protocol will go along way to minimizing
misunderstandings.

e Reinforcetraining in participatory development appr oaches at the CR-level.

However, CR-leve stakeholdershave not transferred the project’ s participatory approach tothe
grass-roots level which threatensthe project’ sprospectsfor creeting an enabling environment for
participatory development at the grass-roots level.  If the project ingtitutes amonitoring system
to evaduate CR-leve personnd’s participatory performance, it isincumbent upon the project to
develop training programs and workshops to provide personng with the skills and in the
protocols expected of them.

In addition to developing programs to address the initiatives, tools, and protocols listed above,
the project’s training staff should conduct a workshop in which stakeholders generate an
operational definition of the participatory gpproach akin to the one suggested by theauthor inthis
report. The author’ s experience has shown that such a “ participation matrix (or “responsibility
metrix”) provides participants with a common and precise understanding of the participatory
process and their role therein.

e Include Conseil Rural membersin CR-levd training.

CBNRM’s training a the CR levd has been effective to the point that NRMC members are
manifestly more qudified than other local-level decison-makers. This difference has crested a
fet need among CR membersfor smilar training. The project, or USAID, should meet thisfelt
need in order to leverage the benefits of CBNRM's activities a the CR level and in order to
create more project supporters.

The PMU hasincdudedtraining for Conseil Rural membersin the project's 1999 workplan which
isanother indicator of the project gaff's ability to learn from itsfield experience.

e Create a communication protocol between PMU and CR-level stakeholders to
reinfor ce participatory communication patterns project-wide.

The PMU gtaff should replicate the communication protocol proposed for CR - grass-rootsleve

interactions though smplified to meet the needs of both stakeholder groups. Minutes from
quarterly coordination meetings and other encounters should follow asimple
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Problem Statement,
Discussion,

Decison,

Action Steps (or Next Steps)

format which will help to darify communication. Inaddition, thisformat will help track how, and
whether, feedback from CR level stakeholdersisbeing noted and acted upon in atimely manner
by PMU gaff. The author noted in areview of project reporting documentsthat thereisaheavy
emphads in these documents upon description of problems, an occasond suggestion for
corrective actions; and dmost no indication of actions taken to resolve specific problems. The
suggested reporting format would help link problemsto their solutions.

8.2 Policy Review

This section will make recommendationswhich focuson project-leve policiesaswell asuponthe
project’ s relationship with USAID.

e Focus project resources upon implementing project activitiesin current CRs rather
than expanding into new CRs.

CBNRM was conceived of as an innovative gpproach to promoting participatory NRM in the
Sahdl yet the project was designed to intervene in 50 CR throughout the country.  Therein is
found a contradiction in design logic which has put pressure on the PMU to congtantly expand
its operaions to the detriment of it being able to consolidate its operations in a smaler number
of CR and to learn lessons from its experience.

It appearsat thetime of writing thisreport that USAID will direct the project to stop itsexpansion
into new CRswhich isapositive direction for al project stakeholders.

The project has been deding with unredlistic expectationsfrom USAID down to the grass-roots
level Snce itsinception which hasimpeded its ability to promote sustainable participatory NRM.

e Adjusttheproject’soverall planning processtor eflect Senegal’ sagricultural calendar
and prioritize activities to coincide with that calendar.

The gaff mugt give firg priority to timely deivery of materid and support necessary for villagers
to implement time-sengitive grass-roots levd activities in atimey manner.  CBNRM should
develop work plansthat are based on grass-roots stakeholders agricultura calendar rather than
on USAID/Senegd’s planning cycle. The project Saff can make “crosswak” documents to
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meet the Mission’'s reporting requirements but this should be secondary consideration for the
project staff.

Inthe CRsvigted, activities undertaken under the project’ saegiswhich weretime senditive (tree-
planting, market gardening) have been delayed to the point that they became exercisesin® planned
desth” to quote a CERP member. Project beneficiaries repesatedly expressed frustration with
receiving tree seedlings at the end of the rainy season (exacerbated by poor rainfal) two years
inarow and are dready concerned about tardinessthis year.

Such operationd inefficiency, regardiess of its causes, will obviate any chance the project has of
having a positive impact and must be addressed immediately.

e Reviewtheproject’ sdecision-making processesto deter minewher ether esponsibility
for decisions can be decentralized.

The project’ stendency to beresponsible, or to have PMU staff members participatein, decisons
concerning grass-rootsleve activitiesisnether operationdly efficient nor empoweringinthelong-
term. The PMU’srole should be that of:

% edablishing policy guiddines (Principes Directeurs) in collaboration with project
stakeholders;

% training stakeholders in the processes required to reach decisons,

% informing stakeholders about the wide array of activities and technologies which can be
used to achieve sustainable NRM;

% providing thetechnica and managerid training required to support new NRM technologies

at the grass-rootslevel, and

% evaduding project representative's performance based upon “ participatory performance

indicators’ recommended above.

CR-levd informants universally described having to wait for Dakar’s gpprovad for al activities
especidly if an activity isthe result of aloca-levd initiative. Asisthe casewith promoters, CR-
level stakeholders did not fedl empowered to make decisions about project activities for which

they logicdly take responsbility.
A casein point would hdp illugrate the disadvantage to highly centralized decision-making:

A NRMC member who was a metal worker submitted a micro-realisation proposa to build
and sdl metd vergons of the improved cookstoves. The proposal quoted a sales price for the
cookstovesto which the meta worker would adhere (he proposed the price). The metal worker
viewed the activity as away to promote a public good and as a short-termlossleader which he
would use to create a demand for cookstoves. He would recoup his losses by satisfying the
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demand for meta cookstoves which his activity would create. The NRMC approved the
proposal but the PMU (through its agent ACA) rgected it after conducting a cost-benefit
andysis of the proposa.

Whereas the merits of this specific proposa are open to debate, the case is mentioned here
because it is representative of CR-level stakeholders comments concerning how the locus of
decison-making power is found too often at the PMU level. The centraization of decison-
making power negatively affects CR-leve participation and empowerment; loca-level research
and experimentation; and the strength that comesfrom diversified CR-level and grass-rootslevel
activities.

e Reviewtheimpact of the Sub-project approach, especially infir st generation CRs, and
revise or abandon the approach for later generation CRsfor a more entrepreneurial
and empowering approach

The Sub-project approach should be reviewed in light of itsimpact at the grass-rootsleve inthe
first generation CRs and other means explored for achieving sustainable, participatory NRM in
those CRs.

The PMU’s decison to move from a micro-realisation to a Sub-project approach was
undertaken to response to its analysis of the weaknesses of the former gpproach especialy in
terms of the preponderance of old-style interventions (woodlots), the dominance of individua
maes, and the minima number of villagers impacted by the activities.

Whereas the objectives for moving from a micro-realisation to a Sub-project approach are
good (encouragerequire a diverdty of activities and increase the number of grassroots
stakehol ders impacted), the means chosen for achieving the objectivesisnot especidly effective
in thefirg generation CRsfor the following reasons:

% the PRA exercise and resulting LUMP have been forgotten by the vast mgority of
promoters interviewed (who are key collaborators with the project),

% project representatives have made no link (or informants do not remember alink being
made) between Sub-projects, the LUMP and even the Plans d’ Executions,

% in CRs outside of the Fatick region, the “federations’ of which the promoters are
reprresentatives are only facades which have been created by project representatives
to respond to the project’ s directive to work through federations,

% al andyticd work conducted during the Sub-projects took place at the CR-level and
above thereby excluding grass-roots stakeholders from the crucid early steps of the
project cyclein which their participation is key to ensuretheir buy-in, that the activities
respond to priority needs in an gppropriate manner, and that they learn the skills
necessary to make the process sustainable at their level.
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As aresult, promoters have been reduced to the role of policy endurersin first generation CRs.
In most instances, project representatives have controlled most every aspects of the project
design and implementation process with promoters acting as executing agents with little or no
power to understand or influence what is being done.

The project should reviseits gpproach to promoting grass-rootsleve activitiesto ensure that the
approach adheres more closdly to the participatory process and that grass-roots stakeholders
become active partnersin the processthrough al its phases. Part of the solution to promoting the
participatory process will be to improve the qudity of CR-to-grass-roots communication as
recommended above. However, the project needsto creste aplanning and design processwhich
includes promoters in that process. How this will be done will be determined where in the
process each Sub-project is found.

Mid-term evaluationsfor fir st generation CRs- sincemost Sub-projectsareintheir second
year of operations, project representatives should work with promoters and federation members
to conduct a process and an impact evaluation of activities to date with an eye to revising the
remaning activities to better meet felt needs. Project representatives will need to stress that
promoters have the right to revise Sub-project activities based upon their evauation but thet the
project will not be able to increase the amount of money it will invest in agiven project. Part of
the evauation process should be devoted to having stakeholders try to link the Sub-project to
theloca LUMP and Plan d’ Execution to reinforce the grass-roots level protocol approach.

L ater gener ation CRs-sncemost Sub-projectshavenot beeninitiated, project representatives
should meet with promoters and other stakeholdersto review the Sub-projects to determine if
they meet stakeholders priority needs and to determine the degree to which the approach has
helped empower them. As noted above, the authors are more confident that the later
generation’s framing documents (PRA/LUMP/Work Plans) are more legitimate than in first
generation CRs and the results of the review are more likely to be positive.

The project must stand ready to revise activitiesin response to grass-roots level feedback. The
PMU should then indtitute the CR-leve activity sdection process recommended above in which
the CR-level sdlect proposals which are generated in response to the LUMP and not to the
Cahier de Charge.

e Review/revise definition of NRM activities
The tendency to narrowly define natural resource management as a series of activities (tree
planting, soil conservetion, etc) that is separate from income-generding activities is

counterproductive to understanding rurd producers needs. It is more useful to think of, and
promote NRM, in terms of food security: whether an activity will add to thewide variety of rurd
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producers food security strategies whichthey employ to liveinaprecariousenvironment. Thus,
aNRM project can legitimately collaborate with rural producersto respond to their demand for
assistance to develop local cereal banks wherein rurd producers can reduce their exposure to
therisk of fluctuating millet prices. By reducing rura producer risk, aNRM project hasimproved
their ability to marsha their resourceswhichwill put them in abetter position to adopt other NRM
strategies which might have medium and long-term food security, and NRM, benefit.®2

Rura producers are practica and their decison to adopt an activity is driven by the immediacy
of their needs and the ability of an activity to help them meet their needs without requiring them
to assume unduerisk. Since,

e most (though by no meansadl) rura producers depend primarily on rain-fed cropsastheir first
source of food and income,

e most agro-ecological zonesin Senegd are marked by highly variable rainfal in both time and
space,

e S0il fertility isthe primary congtraint to increased agricultura production and

o S0l fertility has been faling steadily for the last 20 years,

most rura producers seek to diversify their risk through complementing NR-based production
with income-generating activitieson asmal scae. As such, NRM projects should include (and
regularly add) income-generating activitiesin their portfolio to reflect rura producer's demands
which are designed to complement their risk-gpreading approach to food security.

Rura producers are most likely to adopt a practice if it will improve output (cered crop yields,
anima production, vegetable production) and will produce resultsin the short-term (by the next
harvest) as well as long-term benefits. Accordingly, NRM practices most likely to be adopted
arethosethat help conserve and replenish soil nutrients, that reduce runoff and increaseinfiltration
and available soil moisture, thet increase soil organic maiter and pogitively influence soil moisture
holding capacity and cation exchange capacity, and protect soils againgt degradationfromwind
and water erosion in the short and medium term. Medium and longer-term production benefits
include production of poles, fuewood, raw materids for household implements, fodder, edible
leaves, fruits, and medicines, and arange of other locally consumed and marketable products.

"Increases crop production” was not only cited the most often by rura producers during the
course of this assgnment (as well asin other smilar sudies throughout the Sahel as cited here)
asthe first benefit of adoptingaNRM practice, but it is given as the first reason the most often.
Other amilar short-term production benefits such as increasing revenue, diversfying food and

& Asan aside, projects should not try to impose the creation of cereal banksin an areawhere rural
producers never sell their cereal crops because they are used to promote mutual assistance within the
village (asisthe casein Fissel).
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revenue sources, and increasing animd production are dl variations on the same theme that next
year'sharvest andthisyear'sneedspredominate. Clearly short-term benefitsarehighly motivating
factors but villagers are dso concerned with sustainability issues.

L onger-terminterests (increasessoil fertility, reduceswind erosion, increasesfuel wood, increases
wood for congtruction, pharmacopia, eic.) are expressed quite frequently by villagers but usualy
as a second, third, or fourth criteria. The range of responses shows that villagers evauate
activities from a multitude of perspectives. Since few villagers specidize in one activity, most
evduate activities in terms of multiple benefits which not only increase but dso diversfy ther
resource portfolio. Thus, rural producers are interested in maintaining and improving their
resource base, increasing their yields, and increasing the sources of income, to satisfy immediate
needs (and to prepare for the next bad year).

e Provide credit, or accessto credit, to support villagers food security strategies

Successful participatory NRM projects throughout the Sahel do not separate out NRM activities
fromincome-generating activities (IGA) because villagers do not separate these activitiesin their
own world view.

The PMU should:

% review itscurrent budget to determinewherefunds can bere-directed to providing support

for IGAS,

% re-introduce arevised and reduced pilot credit scheme to USAID/Senegal for review,

% explore how to link NRMCs with locd financid ingdtitutions or credit projects to facilitate
villager accessto credit.

USAID should:

% revigdt its decison to deny the project a credit component and find the means to add this
component to the project’s operations. The Mission should consider an incremental
gpproach to establishing a credit program based upon the KAED modd.

% explore how to link CBNRM with loca financid inditutions or credit projectstofacilitate
project access to credit.

e Revisethe project’s CR-level project cycle to reduce time between the beginning of
the planning process and the implementation of village-level activities.

The participatory planning process is by necessity a long process given the need to reach

consensus between a wide number of stakeholders concerning priority problems and possible
solutions to these problems.  In addition, stakeholders must often acquire the basdine skills
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necessary to implement the process. However, gtrict adherence to the process can cause ahigh
degree of grass-roots stakeholder frustration and cause them to reject the project outright before
it gets to the implementation stage. Such isthe case in this project.

The above recommendation can be achieved through two means:

...move locus of decision-making for grass-rootslevel activitiesto the CR and grass-
roots level

The project’s Sub-project approach places too much responsbility at the PMU and CR leve
which impedes the project’s ability to support the planning and implementation of village-level
activities. Moving the responsbility for planning and implementation to the grass-roots leve
would alow the PMU to assume afacilitation role and would create the enabling environment in
which stakeholders acquire the skills necessary to continue development activities after the
project’ s termination.

...devel op easy-accesscollabor ativeactivitiestocomplement theparticipatory process

Many participatory projects in the Sahel develop a series of activities which the project can
undertake in collaboration with grass-roots stakeholders which require minima commitment of
resources on both sdes. These activities perform three functions,

% they help to assuage impatient stakehol ders asthey work their way through the longer term
participatory processes and allow for a*“quick victory” in which stakeholders regp some
benefits from collaborating with the project in the short term.

% communicate to grass-roots stakeholders that the project understands their needs and
expectations and works to find mutually agreeable solutions, and

% communicate to stakeholdersthat the project understands how they experiment and adopt
new technologies and ideas through smdl-scade “ pilot projects’ which minimize risk.

These activities are generaly implemented on aquid pro quo basis which avoids cash payments
which can create fase expectations on the villagers part. Possble activities for the project
indude

% averdon of the"Jg-Jam" promotion of natura regeneration ideain which village, terroir,
federation, or CR level control of tree cutting (with attendant &bility to levy fines etc) is
devolved from the Forest Service to private citizens.

% averson of Winrock’s Seeds for Trees in which villagers receive a certain amount of
improved seeds if they agree to protect natura regeneration in their fieds (trees can be
marked with paint for verification purposes),

% support (seeds or other input) for adoption of improved cookstoves
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% support for adopting improved pruning techniques (elagage ameliore)
% partid support for afunctiond literacy classfor ayear pending project collaboration with
the village.

e Explore linking with moretraditional direct-link projectswhich can focusmorepr oj ect
resour ces at the grass-roots level

USAID and CBNRM should conduct an environmenta scan to link with current and planned
projectsthat planto useamoretraditiona village-based participatory NRM approach. CBNRM

has been charged with finding news ways to scale up the benefits of participatory NRM

approached. The partnership between CBNRM and direct-link projects would provide a
complement to the project's experimenting with awide variety of representative-link modelsand

would provide more lessons from which to draw the best models. In addition, CBNRM and

USAID would be leveraging resources to multiply the project’s benefits and will be exploring
another means to promote sustainable NRM on a nationd level.

USAID should congider designing upcoming SO1 and SO2 activitiesto play thislinking rolewith
CBNRM. For example, there appears to be a natural complementarity between the KAED
project and CBNRM which merits being replicated in the near future.

e Create USAID-project communication/consultation link to improvereations

CBNRM and USAID personnd need to establish aforum for regular, issue-based discussons.
Since CBNRM isengaged in an innovative experiment in scaling-up the benefits of participatory
NRM, the PMU and Mission need a forum in which issues can be raised in a collaborative
environment which will foster innovative thinking.

Project personnel displayedboth* error-embracing” and“ error-denying” behaviorsinitsreporting
documents and in interviews with team members. The later behavior semsfrom operatingina
hodtile environment in which problems are equated with failure and incompetence. The result of
such behavior is a tendency to ascribe blame and an inability to understand the root cause of
problems as wdll astheir long-term solutions.

The former behavior is manifested in collegid environments in which problems are accepted as
the natura outcome of human endeavor and are viewed as the means by which continuous
improvement can be achieved within an organization. Theresult of such behavior isan increased
ability to think criticaly which leads to long-term organizationa improvement.

Sinceproject and Mission personnel expressed frustration with the state of collaboration between
the two entities, the two parties should take the opportunity presented by this report to agree to
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meet on aregular basis to discuss the project’ s strengths and its areas of improvement in order
to move towards a mutualy-beneficia relationship.

e USAID should designate a Single Point of Contact to act asliaison with the project

In anticipation of the recommended forum, USAID personnel must dso designate a SPOC (be
it one person or asteering committee with members from SO1, SO2, AME etc.) through whom
al officid Misson positions are communicated to the PMU. Mission expectations and policies
need to coordinated through the SPOC to minimize the danger of sending the PMU mixedsignas.

e USAID needsto determineitspolicy towar dswide-spread destruction of forest areas
in the Kolda region

Informants in the Kolda region, mainly Pulaar-speaking people, expressed extreme frustration
with the environmentd refugees from the Sine Sdoum regions who are moving south in ever-
increasing numbers to occupy protected forest areas in the Koldaregion. These villagers from
the north areclear cutting forested areas. Charcod cutters have dso moved into theareaand are
cutting down large forested areas with, according to locad informants, the complicity of Forest
Service personnel.

The benefits of project-levdl NRM activities will be negligible in comparison to the destruction
of forested area as caused by these refugees from the north. USAID, and the project, need to
decide if the project is willing and able to promote region-level protection activities (mis en
defens) since such activities were given high priority in the LUMPs.

The disadvantage of undertaking such activitiesisthat the project will be entering into apoliticaly

fraught arena. The disadvantage of inaction isthat the project risks becoming margindized to the
point of irrdlevance in the Kolda region (and in the country as awhole).
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9.0 Overall Implications and Recommendations for
Future Nrm Activities - Lessons L ear ned

The following recommendations are organized into three groups. The first recommendations
focus on project design issues. The second group of recommendations address how USAID
should usethe Strategic Objective gpproach to more effectively link activitiesto achieve agrester
impact in the NRM sector. The third group of recommendations address how USAID should
use its resources to improve the policy environment in which donor activities are being
implemented.

9.1 Recommendations Concerning Project-L evel Designs
Characteristics of Decentralized, Participatory NRM Projects

Given the assartion at the beginning of this report concerning the need for NRM projectsto be
entrepreneurid and empowering, the following isalist of ided characteritics of adecentraized,

participatory NRM project:

. Rura producers, and not the environment, are the foca points of the project's operations.

. Theproject operatesin linewith therural producers priorities (evenif activitiesare not directly
associated with western concepts of NRM) and at their rhythm. %

. Rura producers are the primary decision-makers and catdyssfor planning and implementing
activities.

. Rurd producersareengagedin al the project'scognitive, financia, aswell asphysicd, functions
as the only means of confirming that project activities meet rurd producers priorities.

. Rurd producers and projects enter into contract-based partnerships wherein therightsand the
responsibilities of al potentid actors are clearly defined and scrupuloudy respected.

. Theleve of project-rura producer collaborationincreasesincrementaly and isdependent upon
initial small-scae successes.

. Each partner's knowledge is respected. The project saff usesalearning systems gpproach to
managemen.

. New ideas and technologies are tested by rura producers on an experimental basis and
evauated in a problem-solving mode.

. The project collaborates with, and re-enforces, CBOs. In the absence of a viable CBO,
project staff works with rura producersto establish and run such aloca-leve representative
ertity.

8 From "Review of Lessons Learned".
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10. Project-supported rurd producer activities reflect their managerid, financid, and technica
capacity.

As such, government technical servicesand project staff collaborate with rural producersto plan
and implement activities which tend: to be small-scae and low-cogt; to provide short-term or
medium term benefits; to be an adaptation of an existing local practice; and tend to help rurd
producers diversfy economic activitiesin order to reinforce their food security strategiesthrough
oreading their risks.

The following are conclusions about specific aspects of the USAID/Senegd’s NRM projects
which impact their ability to promote sustainable NRM and recommendations for improvement

Conclusion: Projectsare not given sufficient timeto realize their objectives.

Most projects require at least five to ten years to achieve sustainable results. The Rodale and
Winrock NRBAR activities were too short to create an iterative process between participants
and researchers. The KAED project wasnot fully functiona until itsfourth year of operation and
the CBNRM project isgtill experimenting with an innovative gpproach to promoting participatory
NRM at the CR level. In each ingance, projects have achieved positive results which need to
be consolidated and supported in order to be sustainable.

Recommendation: Desgn NRM projects with aten year time horizon.

Concluson:  Projects Fail to Respect the Participatory Process Throughout the Entire
Project Cycle

None of the projects reviewed were participatory throughout the project cycle to the point that
beneficiaries were sufficiently empowered to replicate development activities from beginning to
end without project assstance. The Rodde and Winrock NRBAR programs were essentialy
extending technologies from project to villagerswith little feedback being sought. KAED sarted
well as aparticipatory project but precluded villagers from establishing contractua relationswith
service providers.

The grass-roots leve redity for CBNRM promoters in the first generation CRsiis that they are
currently passive recipients of project assstance for which they must invest a certain amount of
money up-front. It must be noted that there is room for optimism in the later generation CRs
since many of the conditions which precluded participation have been changed.

As mentioned above, the projects’ failureto use aparticipatory approach throughout the project

will negatively impact their long-term impact on project beneficiaries aswell as the prospect for
the continuation of sustainable NRM practices.
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Recommendation :

USAID/Senegd personnd, as part of its customer satisfaction survey process, should conduct
RRA/PRA exercises with project stakeholder focus groups. USAID should develop a matrix
smilar to the ODP to facilitate participants analysis of the project’s participatory approach.
USAID would review the resultsfrom surveysin collaboration with project personnel to evauate
how the project’ soperationsare promoting or impeding the participatory processand sustainable
development.

USAID should give particular attention to decision-making trends as a project gains experience.
Project personnd often haveto compromisein the short-term and assume more decision-making
power than they would like given participants expectations concerning the project’ s leedership
role. USAID should encourage project staff to review itsdecision-making processeson aregular
basisto determineif it is becoming more decentraized as partici pants become empowered and
more capable of fulfilling their rolesin the process.

Concluson: Projects have a tendency to impose project agendas on villagers

Rodae, Winrock, and KAED dl collaborated with villagers based upon apre-determined list of
project activitiesto beundertaken. Theformer two projectsadhered totheir pre-determined lists
whereas KAED deviated from the list and was somewhat open to village-level innovations.

CBNRM did not have aligt of pre-determined activities during the micro-realisation phase of
village-level activities but ended up receiving proposds which were amost exclusvely for
Eucdyptus plantations and cement compost pits. The PMU’ sresponsewasto create RFPsfor
Sub-projects which were based upon the LUMP and Plan d’ Execution findings

Recommendation:

Establish a coherent project policy environment which promotes individud initiative while
respecting the project’ s limitations

Whereasdl projectsmust stay within their mandated sector, they should provide participantswith
the most latitude possible to andyze problems and develop their own solutions to NRM
problems. In addition to including participants (either directly or through legitimate
representatives) in al phases of project planning, projects can establish the framework within

which participants can operete by:

e requiring participantsto judtify their activitiesin termsof project objectives, and LUMPs(if they
exis),
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e devedoping alig if illudtrative initid “turn-key” activities (promotion of cookstoves, protection
of natura regeneration, etc.) which require little investment and planning but which dlow for a
“quick collaborative victory” for the project and participants

e developing awide variety of illustrative (but not exclusive) activities which can be proposed to
the project,

e developing scenarios (recorded on cassettes) which demonstrate how the project will (and has)
supported participants proposd sfor activitiesthat were not found onitsillugtrativelist but which
meet project objectives and LUMP priorities,

e indtituting loca-level review committees to select proposas for implementation.

e requiring that participantsinvest in dl participant-led activities on a graduated leve,

Please notethat al the recommendationsabove are based upon previous successful participatory
projects throughout the Sahel.

CBNRM'’s experience has shown that the NRMCs are in a position to potentialy fulfill the last
two tasks which is extremey encouraging. They have not yet been ableto redize their potentia
because the PMU hasnot yet fully devolved this decision-making responsibility tothe NRMCs.
The author is fully confident thet, given the project’s overdl commitment to learning from its
experience, thePMU will fully invest |ater generation NRM Cswith decision-making power inthis
domain.

Recommendation: Abandon the artificid distinction between NRM and income-generating
activitiesin favor of adopting an gpproach which promotes sustainable food security Strategies

Examples of this gpproach abound in the Sahel from which USAID/Senegd should draw up a
“best practices’ list of acceptable activities for use by projects. CR-level stakeholdersin the
CBNRM project lamented that they had participated in study tours to other Sahelian countries
inwhich they had seen the wide variety of activitiesthat are possible under the NRM rubric only
to be prevented from applying their lessons|earned upon returning to Senegd. Theirony and the
de-motivating impact of this Stuation should not be lost on the PMU and USAID and must be
redressed as quickly as possible.

Concluson: CBNRM'’s CR-level approach to promoting democracy and gover nance
activities should bereplicated under USAID planned SO2.

CBNRM’ sexperience demondtratesthat projects can promote good governanceat the CR leve,
but only if the adoption of such good products is the by-product of other, more practical,
activities.

Recommendation:  Imbed D/G activitieswithin larger, service-ddivery projects.
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Former Speaker of theHouse Tip O’ Neil reminded dl who would listen that al politicsarelocd.
CR-leve D/G activities must be promoted as the means by which more practica ends (deciding
upon funding proposas for IGAS, etc.) are achieved rather than asan end in itsdlf.

Concluson: Inthecurrent environment, gover nment ingtitutionsmust begiven aspecific
rolein project implementation

The author’s personal experience and evidence from the KAED and CBNRM projects
demongtrates that, in the absence of private sector service providers, loca government officias
must be given an active role in project activitiesto obtain their buy-in. Failureto cede a specific
role to government indtitutionsusualy leadsto government agentsrejecting project initiativesonce
the project ends.

Recommendation:  Develop aMission-leve policy concerning GOS involvement in projects
to which projects must adhere.

USAID should use the ODP table in negatiations with the GOS to clearly articulate the role
offiaas will play in project implementation. Experiencein other francophone countries and with
other donors indicates that GOS officids are willing to accept the role of “technica assistance”
if they are provided with resources to fill thisrole,

The CBNRM experience demondirates that government officials can play an active role in
participatory NRM projects and provides a modd for USAID/Senegd. However, officids
effectivenessand commitment to the parti cipatory approach to date has not yet met expectations.
USAID should include a performance monitoring system in its agreements with the GOS which
stresses that officials continued collaboration with projects will be based upon specific
performance criteriawhich include the customer satisfaction surveys as recommended above.

9.2 Recommendation Concerning USAID/Senegal's Strategic
Objective Approach

Conclusion/
Recommendation:  USAID’sactivities funded under the Mission’s old Strategic Object Two
(SO2) and planned SO1 and SO2 need to be integrated to increase project impacts
and sudainability.

The KAED and CBNRM approaches have relative operationa strengths and weaknesses.
Combined, each project’ s (approach’s) strengths will minimize the other project’ s weaknesses.
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CBNRM'’s operationa strengths include creating CR-level decison-making bodies and
integrating CERP officias into project activities. The project’'s wesknesses include poor
communication from the CR level to the grass-roots level; an aandonment of the participatory
approach after the LUMP were produced; dubious technica information; and little sustainable
financid support for village-levd activities.

KAED's operationd strength were in creeting strong village-level organizations and activities;
acceptable (though bardy) technicd information; and linking GIE to financid inditutions. The
project’s weskness was that GOS officials were excluded from project activities, and benefits
did not reach beyond the village leve.

Anassduous“twinning” of aflagship CR-leve project with avariety of village-centered projects
would alow for the projects to complement each other. The following is a matrix which
summarizes the linkages which could be made to achieve a sustainable food security promotion
(NRM/IGA) system.
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VBP - Village-Based Projects (such as KAED)
CRBP - CR Based Projects (CBNRM)
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9.3 Recommendations Concerning Policy-L evel Initiatives

The current policy environment which facilitates the crestion of GIES, recognized the
legd Satus of entities such asthe NRMCs, and reduced some of the moreirrational
components of the Forestry Code have made it easier for projects to promote
sustainable participatory development activities. USAID should continue to engage
the GOS in palicy didogue to promote a policy environment which dlows for and
promotes sustainable food security strategies a the rural producer. The three
recommendations emerge from reviewing the policy environment in which projects
work.

e  Promotethe legd standing of local language contracts

o Promote the status of local representative bodies (Sub-committee, federations) as
GIEs

e Promote the creation of private sector service providers to support rura
development activities.
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1.0 L’Analyse Sociale

1.1 LeContexte socio-économique

Les palitiques sectorielles agricoles menées depuis 1960, expliquent les difficultés
que connait I’ agriculture aggravées par une série de sécheresse. Les palitiques de
correction menées au début des années 1980 dans le cadre des politiques de
régjustement structurel ont é&é caractérisées par un désengagement de |’ Etat et une
tentative de responsabilisation des populations avec la Nouvele Palitique Agricole.
Les mécanismes prévusn’ ont pas correctement fonctionné car les populationsn’ ont
pas été préparées au processus et les priveés, qui éaient censesoccuper levidelaissé
par | Etat, ont &é remarquablement défaillants. Il S ensuit des difficultés accruesde
I" agriculture, nonobstant les efforts entrepris pour nir lafiliereriz.

La décison prise par la plus haute autorité de I’ état, de faire de I’ agriculture une
priorité, s est traduitea partir de 1996 par uneinjection de crédit pour I’ acquisition
d engrais, de semences d'arachide, I’ approvisonnement gratuit en phosphates
naturels. Cela n'a pas eu d'incidences décisives sur les productions qui, dans
I’ ensemble on stagné ou bai sse surtout dansles régions Nord, entrainant des déficits
dimentaires, desbai ssesderevenusaux conséguences désastreuses sur lavierurale,
L’année 1997 / 1998 ext significative a cet égard ; les récoltes particuliérement
mauvaises de cérédes, ont é&é durement résenties par les populations durant la
période de soudure. Quand au bétail, il a connu dans toutes les zones agricoles ou
non agrigoles une Situation meilleure et a beaucoup contribuer aattenuer le chox des
mauvaies récoltes. Lesrevenusissus delavente du petit bétal ont permis d' acheter
des cérédes et de subvenir tant bien que ma aux besoins des populations.

Face a cette Situation, les stratégies de sortie de crise dével oppées par |les ménages
sont assez diversifiées. Elles concernent I exoderurd, les migrationsinternationales,
dles concernent les pratiques d activités nouvelles telle que I'embouche le
maraichage, |e petit commerce dans les marchés hebdomadaires. Elles concernent
auss |’ exploitation des ressources forestiéres proches : charbon, bois de chauffe,
racines, écorces, feilles, fruits. Ces ressources sont exploitées de maniereintensive
et continue, ce qui compromet |a régénération des formations concernées.

Dans le méme ordre d'idées, on assiste ad’ importants mouvements de popul ations,
de bétail vers des zones plus favorables aux plans pluviométriques, sols. Ce
mouvement concerne essentiellement les paysans, lestroupeaux du pays séreres, du
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Sne verslazonesylvo-pastorae occidental e. Dansceszones, ladéforestation prend
des proportions inquiétantes. De vastes superficies sont complétement défrichées et
exposées au sol, au vent. Ce modde de mise en valeur qui est cdui du bassin
arachidier, produit le méme processus de dégradation sur des sols plus fragiles.
L’'devage, dont la sratégie est fondée sur la mobilité, connait auss des difficultés
liées a la rareté des péturages, aux points d’eau, mares qui tarissent, forages en
pannes frégquentes.

En effet, suite a1’ accroissement du cheptel, qui S est recongtitué apres les grandes
secheresses, |la pression sur la strate herbacée, sur les ligneux est de plus en plus
forte. Ce processus a des conséquences négatives sur la Stuation des ressources
naturelles aggravée par les années de secheresse,

Autotal on assiste a une spirae caractérisée par une dégradation des Ressources
Naturelles (R.N), des difficultés dans les activités rurales, des pressons de plus en
plus fortes sur les R.N. La lecture qu'on peut en faire du point de vue de la
dynamique des espaces et des R.N. peut étre résumée ains qu'il suit :

Dans les zones agricoles Nord et Centre ou ancien Bassin Arachidier, les activités
agricoles sont confrontées a des difficultés structurelles aggravées par une
pluviométrie incertaine. Ony assiste ades départs massifs de la population active.
L esjachéressedével oppent au profit del’ d evagetranshumant. L’ agriculturedevient
extensve. Denombreusescouchesdelapopul ation pratiquent desactivitésnouvelles
teles que I'embouche, la transformation des cérédes, le commerce dans les
marchés. A cet égard des pdle économiques émergent en plus desmarchésruraux :

® | ’axe Touba- Kébémer - Lompoul, axe commercid et de services centré
aur les produits maraichers, le poisson qui vont des Niayes vers Tamba et
aur I’arachide le mil, les produits manufacturés qui vont de Touba vers les
Niayes.

® | ’axeThiés- Diourbd - Touba qui en plus des flux ci-dessus développe
I’embouche bovine, latransformation du mil.

Dans ces zones, on assiste a un recule de I’ agriculture. Par contre, en raison de
I"importance des éablissements humains, les pressions pour le bois de chauffe, de
service sont tres fortes.

° Le Sdoum consolide sa position de zone milicole arachidiere
mais est prés
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d atteindre des limites, du fait d’'un poids démographique en
hausse continue. Les
marchés hebdomadaires structurent un espacetres dégradé : sols

USES par une
guas absence de jachéres, couvert végéta totalement détruit.
Ces phénoménes
sont aggravés par lamise en vaeur des plateaux qui jouaient un
role « d' éponge ».
° Leseaux ang libéréesravinent les sols. Lastuationdes R.N. au
Sdoum ext
préoccupante.

Les cultures s éendent vers le Ferlo avec les communautés religieuses, les
populaions séréresrejetant les Peulséeveurs plus en profondeur. Cette subgtitution
de I’ agriculture I’ @evage a des conséquences néfastes sur la situation des R.N.

Les régions péiphériques au Nord (valée du Feuve), au Sud (Kolda -
Tambacounda - Ziguinchor) du fait de conditions naureles plus favorables
accueillent des populations entrainant une déforestation continue des Ressources
Naturelles. Les zones d' élevage serétrécissent et lapresson sur le R.IN. et deplus
enplusforte. Lesimpactssociaux qui découlent de cette Situation d’ ensemble sont :

® Une certaine diverdfication des activités avec au plan RN des efforts
pogtifs pour certains (embouche), des efforts négatifs pour d autres
(exploitation produits forestiers).

® ’'expanson en généra delapauvreté

e D’importantsmouvementsde populationsen direction deszonesruraes

plus en moins favorables, en direction des villes, Dakar Touba
principaement

C est dans ce contexte, que se Stuent les politiques de correction relativement
récentes qui vont dans le sens de la décentradisation, de la responsabilisation des
populations ; politiques qui se traduisent par un certain nombre de décisons,
d approches, de textes |égiddtifs, réglementaires.

L’on est passe d' une période d' une grande intervention de |’ Etat, a une période de
désengagement del’ Etat, de responsabilisation des populations, delapromotion du
secteur privé. Danslespolitiques, celas est produit durant ces cing derniéres années
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par de grandes décisonsrelatives aladécentralisation, presgue partout ce sont des
approches participatives qui sont développées. Lestextes ont évolué avec quelques
textes fondamentaux :

® Laloi 9606, 9607 sur laRégiondisation, letransfert de compétences
aux collectivités locae;

® | ecode foretier régissant les ressources forestieres,

® Laloisurles Sociétés Financieres Décentraisées spéciaisées dans le
crédit a petite échelle;

® |a Dédaation de Politique de Développement Agricole régissant
I" agriculture au sens large.

Dans le cadre de ces politiques, il a été fortement affirmé une plus grande attention
aux R.N et ¢’ est dans ce contexte que se Situent auss les programmes de G.R.N
développéspar |es popul ationsavec des projets. Ces programmes visent aprotéger,
arégénérer labase de laressource naturelle par des pratiques durablesde G.R .N.,
ilsy ont adjoint des activités génératrices de revenus.

1.2  Impacts sociaux des programmes

Il est encore tot de mesurer lesimpacts sociaux des programmes, en raison de leur
échdle pour certains, en raison de leur durée pour le quas totaité. Cependant a
travers la senghbilisation, le formation, ces programmes ont soulevé chez les
populaions locaes et extérieures des attentes fortes qui se sont traduites par une
dynamique sociae aux conséquences dé§ja sensibles au plan interne des groupes, au
plan inter-relations avec les groupes au sein des villages, aux plans du processus de
démocratisation, de la place de lafemme.

En effet desgroupesforts se sont congtituésen ont vu leur rélerenforcé selon le cas,

il S agit de groupementsféminins, de groupements mixtes, d’ Associationsvillageoise
de Développement. Les programmes ont participé a leur structuration en y
développant les activités en fonction de normes organisationnelles, de gestion
financiére. Ces groupes ont vu leur réle s éendre al’ ensemble de lavie socide du
village par I intégration d' agpects sociaux, religieux, économigues.

Dans les zones de projet, on apu constater que ces aspects sociaux ont éé un
cdment plus fort que ce que proposait le projet et qui se limitait aux pratiques de
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G.R.N., aquelques activités génératrices de revenus. Le groupe est devenu un pole
d activités, un pblesocid, un pledeladécision; il entretient desrdaionsfacilesou
difficiles avec d autres poles sdon les intéréts en jeu.

L es mécanismes de concertation développés pour le choix des dirigeants, pour la
prise des décisons, pour la trangparence dans la gestion financiére expliquent en
grande partiele bouillonnement d’ idéesen coursdanslesvillages- programmes. Les
remises en cause qui N’ épargnent aucune structure, le projet y compris ont lieu. Ils
participent au processus de démocratisation, de bonne gouvernance. Du coup, la
place de lafemme se trouve - t-elle renforcée du fait de son poids économique, sa
place dans | e processus de décision. Cette dynamique socia e quoique rédle ne doit
pas occulter des questions de fonds.

Eneffet danslesdifférentsprogrammesqui concernent lesfemmessurtout organi sées
en groupements, les revenus issus des activités génératrices de revenus sont
redistribués aux membres du groupement afin deleur permettre, atitreindividuel, de
S adonner a une activité laissée a leur discrétion. Ces activités concernent le petit
commerce, | atisanat... Enretour, lesretombées de cette activitéindividuel le servent
a amdiorer le menu quotidien, a satifaire les sollicitations socides (mariage,
baptéme, déces...), renforcées par |’ appartenance au groupement.

Progressivement des besoins se développent et alalongue il risque d'y avoir une
attente en revenus que le groupement ne peut satisfaire compte tenus, de sesfaibles
moyens. A ce moment, il y arisque de démotivation, de rel&chement avec toutesles
conséquences sur le fonctionnement du groupement. Ce risque est d’ autant plus
grand S le groupement traverse une phase difficile : retrait du projet, gestion
financiere défectueuse, divisons. Cesrisgues font méme planer sur le groupement
desrisquesd’ éclatement. Legroupement n’ est pas é&anche, les problemespolitiques
locaux peuvent y avoir des conséquences et se traduire par une exaspérations des
éventudles divisonsinternes.

Ces dtuations doivent ére présentes a |’esprit de la structure de gestion du
programme qui doit les prendre en charge afin de minimiser leursimpacts négatifs sur
les programmes.

Il nen demeure pas moins que le groupe constitue un centre de production, de
services. Concernant ce dernier point, la contribution du groupe par ses activités a
développer des services est remarquable. Ces services contribuent a aléger les
travaux des femmes et a procurer des revenus aux groupements : moulin a mil,
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arachide. lls peuvent par ailleurs contribuer aréguler lesprix et auss aprocurer des
revenus : banque cérédiére...

Il Demeure par ailleurs un point d’ ancrage des activités de santé (case de santé,
planification familide), d’ aphabétisation (classe d’ a phabétisation, réseaux).

Pus directement les activités développées, ont des incidences sur les revenus des
adopteurs (voir impacts économiques) et sur lavie sociae des ménages. Cedernier
aspect faute d’ études sur les dépenses des ménages peuvent étre appréciées aux
plans de Stuaion nutritionnelle, (voir impacts économiques), des dépenses sociaes
(scolarité, santé, cérémonies, habillement, équipement mobilier), de la Stuation de
I’exode rurde (a développer).
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2.0 L’Analyseingitutionnelle

21 Lesprogrammes:

Dans les programmes éudiés, il convient de retenir deux types de programmes: les
programmes exécutés par les ONG et le PCGRN. Des ONG ont servi de
réceptable alarecherche collaborative entreprise par I' | SRA danslecadredu projet
NRBAR : il Sagit de Rodde, de Winrock. Une ONG a rédisé le programme
entreprenariat rurd (Africare/ KAED).

En ce qui concerne les ONG Rodae, Winrock on retiendra qu'il s agit des ONG
générdement engagées dans le développement communautaire couvrant tous les
aspects de lavie rurde notamment les aspectsliésal’ andioration de la production
agricole, des sarvices, avec un accent sur le promotion des femmes et la gestion
dureble des R.N. C'est d'ailleurs eu égard a ce dernier aspect qu’ elles ont été
digibles, dans le programme NRBAR / ISRA. Leur organisation consiste a
concevoir les activité avec les populations, afindiser cette conceptionau niveau de
leurs bureaux a Thies , & Dakar, a rédiser les activités sur le terrain avec les
populations, les agents de terrain qui viennent du siege selon leur spécidisation, le
fadilitateur local ou le paysan-leader. Lesuivi est conjointement assuré par lesagents
de terran, les facilitateurs. La coordinaion se fait au niveau du sSege avec le
coordonnateur de I’ ONG.

Eu égard alagestion décentralisée, au sein des villages aencadrer, il n'y apastrop
de problémes a suivre les programmes.

En ce qui concerne KAED, il Sagit d une ONG avec les mémes orientations que
cdles ci-dessus mais appuyée plus spécifiquement par I'USAID a promouvoir
I entreprenariat rura dans les régions de Kaolack.

Ses échdles d'interventions se présentent aing :

La représentation a Dakar éait le contact avec le projet, les services étatiques,
I"USAID. Une antenne a Kaolack asaurait I’ exécution des projets en travaillant
éroitement avec les agents deterrain équipés de mobylettes chargés d’ une zone, les
populations. A propos des activités de planification , d’ exécution des projets, il n'y
apastrop de problémes.
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Quant au PCGRN il s agit d' un projet ayant une structure différente. Un Directeur
snégdais, un gestionnaire américain, des divisions spécidisées : Aménagement des
Terroirs, Formation, Communication, Suivi Evauation, Finances.

L’USAID asignéun accord de supervison avec SECID. L’ ensemble du personnel
adminigratif de conception, du personnel technique aDakar formel’ unité degestion
du projet (U.G.P) qui assure le travail de conception d’ ensemble, de coordination.
Le travail de planification et d' exécution sont théoriquement du ressort, dans les
Communautés Ruraes des CERP, du comitéde gestion, del’ Animateur enrdation
avec I'UCP. |l est évident que les rlaions entre les différentes échelles du projet
peuvent étre rendues difficiles par :

Lladisperson des CR sur I’ensemble du territoire et leur nombre important
Le personne limité en nombre aupres de la direction

Le profil des agents inadaptés par rapport au role qu’ on veut lesfaire jouer
(ex : CERP, Animateurs)

Par alleurslestermes de références limitent les activités du projet aux RN ; dansla
continuation de laformule du Co-investissement du PRS . Cette orientation décae
avec les attentes des populations qui en plus des RN veulent auss des activités
productives pouvant directement améiorer leur quatidien et cette orientation neleur
et pas clarement spécifiée. Au totd, des ambiguités au plan de I’ orientation du
proje